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This equipment genorates and uses radio frequency 
energy and if not installed and used properly. that is, 
in strict accordance with the. manufacturer's instruc- 
tions, may cause interference to radio and television 
reception. It has been type tested and found to com- 
ply with the limits for a Class B computing device in 
accordance with the specifications in Subpart J of 
Part 15 of FCC Rules, which are designed to provide 
reasonable protection against such interference in a 
residential installation. However, there is no guaran- 
tee that interference will not occur in a particular 
installation. If this equipment does cause interference 
to radio or television reception, which can be deter- 
mined by tuming the equipment off and on, the user 
is encouraged to try to correct the interference by one 
or more of the following measures: 


* reorient the receiving antenna 

* relocate the computer with respect to the receiver 

* move the computer away from the receiver 

* plug the computer into a different outlet so that 
computer and receiver are on different branch. 
circuits. 


If necessary, the user should consult the dealer or an 
experienced radio/television technician for additional 
suggestions. The user may find the following booklet 
prepared by the Federal Communications Commission 
helpful: “How to Identify and Resolve Radio-TV Inter- 
ference Problems’. ‘This booklet is available from the 
US Government Printing Office, Washington, DC 
20402, Stock No. 004-000-00345-4. 


WARNING: This equipment has been certified to 
comply with the limits for a Class B computing device, 
pursuant to Subpart J of Part 15 of FCC Rules. Only 
peripherals (computer input/output devices, termi- 
nails, printers, etc.) certified to comply with the Class 
B limits may be attached to this computer. Operation 
with non-certitied peripherals is likely to result in 
interference to radio and TV reception 
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Congratulations 
on the Purchase of Your 
Timex Sinclair Computer! 


We hope you'll take the time to read the owner's manual. This will help you to use 
your Timex Sinclair Computer most effectively and with the greatest of pleasure. 
Your new Timex Sinclair Computer, incorporating the latest electronic technology, 
has been manufactured under stringent quality control standards. Yet, no matter 
how well designed and constructed, your computer may at some time require 
service, 


‘To assure that you enjoy the traditional satisfaction of owning a Timex product, 
‘Timex computer repair service offers: 


© 90-DAY LIMITED WARRANTY 

¢ LOW COST 122-MONTH SERVICE CONTRACT 
© FACTORY REPLACEMENT PARTS 

* RELIABLE REPAIRS 

* PROMPT RETURN OF YOUR COMPUTER 


The Timex Computer Club 


The Timex Computer Club is an exclusive group of Timex Sinclair Computer 
Owners. Membership in the Timex Computer Club will allaw you to increase your 
enjoyment of your Timex Sinclair computer, As a member, you will receive regular 
early notice of Timex Computer Corporation technological advances, new hardware 
and software products, creative programming ideas and special products and soft 
ware offers. You will also be able to share computer ideas and achievements with 
other club members all over the country! For enrollment see card in back of book. 


NOTE: The 90 
way affected i 
we must have the information to enroll you in the Timex Computer Club, 


-Day Limited Warranty on your Timex Sinclair Computer is in no 


you choose not to send us the Purchase Information Card. However, 


A AILS ED AE NTT ELLY A 
90-Day Limited Warranty 


Basic Coverage: This Timex Sinclair Computer is warranted to the owner for a 
period of 90 days from date of original purchase against defects in manufacture. 
This Limited Warranty is given by Timex Computer Corporation—not by the dealer 
from whom it was purchased 

What Timex Will Do: If a defect in manufacture of the Computer is discovered 
within 90 days from date of original purchase, ‘Timex Computer Corporation will, 
at its option, repair or replace the defective unit. 

What You Must Do: You must return the Computer, with sales receipt, indicating 
date of purchase, to Timex Product Service Center with a written explanation of the 
reason for the retum. Itis recommended that you include both cables, TV/Computer 
switch, and Power Plug with your shipment. 


Return your unit. postage pre-paid to: 
Timex Product Service Center 
PO. BoxK 
7004 Murray Street 
Little Rock, AR 72203 


‘To protect against in-transit loss, we recommend you insure your Computer. 


Limitations 

‘THE ABOVE REMEDY IS EXCLUSIVE. TIMEX COMPUTER CORPORATION 
LIMITS THE DURATION OF ANY WARRANTY IMPLIED BY STATE LAW, 
INCLUDING THE IMPLIED WARRANTY OF MERCHANTABILITY. TO 90 DAYS 
FROM THE DATE OF ORIGINAL PURCHASE. TIMEX COMPUTER CORPORATION 
IS NOT LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGE 

This warranty gives your specific legal rights, and you may also have other rights 
which vary from state to state. Some states do not allow limitations on how long an 
implied warranty lasts, of the exclusion of limitation of incidental or consequential 
damages, 90 the above limitations or exclusions may not apply to you 

‘This warranty is void if the Computer has been tampered or ill-treated or if the 
detect is related to servicing not performed by us 


Call 1-800-24-TIMEX from 8:00 AM to 8:30 PM 
ET* Monday through Friday for an: 
omputing problems and helpful hints 
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Introduction: Getting Started 


You Don’t Need to Learn Programming 
You do not need to know how to program a com- 
puter Lo use the T/S 1500, any more than you need. 
to know how to do a tuneup in order to drive a car. 
You may want to learn to program —it is not dif- 
ficult and can be very enjoyable — but you can 
use the computer for the rest of your life without 
having to learn programming. 


A Computer Is a Tool 

A computer is a tool, like a hammer or saw—or 
perhaps like a food processor. Hammers and saws 
can generally do only one thing well. Food proces- 
sors can perform different operations. and normally 
you can “program” them by simply pushing the 
proper buttons. 


A computer is an information tool, and is the 
most versatile tool ever invented. Because it can 
do many things, it needs very detailed instruc- 
tions to perform any particular task. These instruc- 
tions are called programs, and someone has to 
write them — but not necessarily you. 


Many Programs are Available 

Once a program is written, it can be saved and 
‘used over and over again. Many of these programs 
are available for you to use on the T/S 1500. You 
can get some of them on tape cassettes and others 
in printed form. If a program is short, you may wish 
to type it in from a printed listing. Longer ones are 
easiest to load from a cassette tape. 


The many available programs for your Timex 
Sinclair 1500 include games, management tools 
for your home or business (like balance-sheet cal- 
culations, record-keeping, accounting/bookkeep- 
ing, taxes, personal or business inventories, etc.), 
creative and artistic activities. 


You can maintain athletic statistics, recipes, 


| address or Christmas-card lists, prepare reports, 


learn and use mathematics, and do many other 
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| things. Because Timex Sinclair computers are 
among the world's best-selling computers, new 
software (ready-to-run programs) is published 
every day. Your computer will someday be able to 
answer the telephone, place outgoing calls, bring 
you information from distant sources, monitor 
your burglar alarm, water your lawn and perform 
many other duties around the house. 


Use the Computer to Learn 

One of the most important uses of the 

Timex Sinclair computer is as an educational 
tool. Right now children are beginning to use 
computers in school, both in terms of leaming 
about them and in using them to leam other 
subjects. Having a computer at home can help 
children in school whether or not the schools use 
computers. More and more educational 
programming is becoming available. 


The Timex Sinclair 1500 is an easy-to-use tool for 
the beginner, but it is a very sophisticated com- 

puter that many scientists and engineers use. As 
you become more expert in computing, you'll find 
that you won't easily outgrow your first computer. 


This Manual and Other Aids to Help You 
This manual will help you get started, and will 
give you the help you need to use the computer 
with ready-to-run programs and to do some ele- 
mentary programming of your own. There is a 
long and growing list of sources for more advanced 
information; check your Timex computer dealer, 
bookstore or library for the latest. 


Your dealer may be able to answer some of your 
questions, and will certainly have some books 
and other products to help you. 


Have fun as you get to know your Timex Sinclair 
1500 computer! 


How To Set Up 
Your T/S 1500 


Chapter Preview This chapter shows you 
how to connect the T/S 
1500 to your TV and cas- 
sotte recorder, and start 
using it right away. 


's whal you need to start using your 
| Timex Sinclair 1500 computer, most of which 
came in the box with this manual 


1. The computer itself. Only the size of a 
small book, it packs the computing power of 
a room-sized machine of just a few years ago. 


You'll sec three jack sockets on the back, 
marked 9V DC, MIC and EAR, anda larger 
socket matked TV. Also on the back of the 
compuler is a slot, where you can attach 
“‘penpheral devices" like the printer, the 
RAM pack for additional memory, etc 


eve mic RAR AV. \ 


— geet 


Rear view of computer 


1 
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2. The power supply. |t is a transformer that 
plugs into any standard wail socket (110 volts), 
with a cord that plugs into the computer's 9V 
DC socket. The computer has no on/off switch 
you tum it on by simply plugging it in with the 
power supply 


et but, of course, the 
‘Timex Sinclair 1500 will display in black and 
white only 


A transfer switch box, which enables you 
to switch between your TV antenna and the 
computer. If you already have a box that looks 
like this attached to your TV (from a video 
game console or another computer), you can 
just leave it there and keep this one as a spare. 


. A television cable, several feet long, to 
connect the computer to your TV. 


A dual audio cable, about a foot long, with 
miniature phone plugs al each end, to connect 
the T/S 1500 to your taj ette recorder 


Your cassette recorder. You'll need one 
that will accept the miniature plugs in its ear- 
phone and microphone sockets. (If you already 
have a recorder and it doesn't fit the plugs, try’ 
taking the recorder and the cables to your 
local electronics shop. You will probably be 
able to get very inexpensive adaptors rather 
than buying another cassette recorder) 
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Casmmtte recorder 


It is not necessary, but can be very helpful, it 
your recorder has a tape counter. You can then 
keep track of where on a Lape a given program 
is located, making it easier to find them with- 
out having to wait for the computer to search 
an entire tape. 


Now that you have all the parts identified, you 

n to put the system together. (If you are 
try some programming on your own, you 
do without the recorder and skip Chapter 3 
after setting up, if you have a recorder and want 
to use some pre-recorded software, or save on 
tape some of your own programming, you'll want to 
study that chapter.) 


Power supply unit 


TiS 1800 Computer 


™ 


See next page for instructions on setting up the 
computer. 
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disconnect the VHF TV antenna wires from 


Connect the wires from the transfer switch box to 
the VHF terminals on your TV instead, and then 
connect the antenna wires to the screws marked 
TV on the switch box. 


Plug the connecting cable into the socket on the 
switch box and into the TV socket on the T/S 1500. 


if you have cable TV, or a 75-ohm antenna lead 
1 (the round wire, instead of the flat one}, you'll need 

| | to buy a “UHF/VHF matching transformer” (or it 
may be called something else; again, your local 
electronics store can advise you) for about three 
on HE resschion dollars. You may even have to contact your cable 

sara company if their wire goes directly into your 
set instead of screwing on to the terminal on 
the back. 


2% Next, tum on the TV. Set ito channel 2 or channel 
4 3, whichever one is not being used for broadcast- 
ing in your arca. 


Then, plug the power supply into the wall and 
Television channels into the 9V DC socket on the computer. 


Computer to power supply 


If your TV is set to channel 3, press the number 3 
on the TS 1500's keyboard. The Timex Sinclair 
1500 wall automatically ‘‘broadcast" to channel 2 
unless '3"' is the first key pressed after it is turned 
on. If the 3 appears on the TV screen (it may or 
may not, depending on how quickly you press the 
key after plugging in the computer), press the 
ENTER key to remove it. 


your television set (you can leave UHF wares alone). | 
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‘Turn the sound all the way down. You should now 
have a picture like this on your screen: 


The J in the lower left-hand corner of the screen 
is called the cursor, and means the T/S 1500 is 
ready for action 


Note: The picture on your TV screen should be 
clear: if you are getting interference, try the fol- 
| lowing steps in order: 


1. Adjust the fine tuning control on the set, then 
try the brightness, contrast, and horizontal hold 
(horizontal is usually on the back of the set). 

2. Make sure your computer is set to the same 
channel as your TV. You can unplug the com- 
puter and then plug it in again, pressing the 3 
key or not as appropriate. 

. Move the computer away from the TV set; or, 
if possible, place it lower than the set. 

A. Plug the computer into a different circuit from 

the television set; usually outlets on opposite 

walls are on different branch circuits. 

5. Consult an experienced radio/TV repairman; 


our set may need adjustin, 
Connect EAR ta EAR i : oe 


Ifyou are going to use a cassette recorder to load 
or to Save programs, connect your recorder to the 
computer with the dual audio cable. 


Connect the Earphone socket of the recorder to 
the EAR socket on the computer in order to load. 
a program from tape into the 'T/S 1500. 


Connect the microphone socket of the recorder to 
the computer's MIC sockat to save programs 
you've written or changed by adding information 


Notice that the plugs at the ends of the cables 
are color-coded. so that you can easily make the 
Tight connections. Just connect EAR to EAR with 
the same color plug at each end of the cable. 


Cassette recorder 


Now you're ready to use your Timex Sinclair 1500! 


wo 


Moving Around 2 
the Keyboard 


Chapter Preview How the cursors — £3, EJ 
GG — and sur help 
you use all the functions 
on all the keys. We inves- 
tigate DELETE and the 
“(syntax error’ marker, 
and learn how the left 
and right arrows work. 
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If you know how to type, you'll notice that the 
largest labels on the keys—the letters and num- 


bers—are arranged just like a typewriter's keys 
{If you don't type, you'll find that you won't have 
much trouble locating the keys anyway.) 


The good news —for typists and non-typists alike 
—is that you don't have to type in the commands 
to the computer, letter by letter. Instead, you'll 
find they are indicated as complete words‘on and 
around the keys. In many cases, the keywords” 
are written above or near the key for the letter 
that the word begins with: notice, for example, 
the word PRINT above the P key, and POKE 
above the key next to it. Look at the keywords 
above the G, C, I, and R keys, too. 


All of the words and symbols on and around each 
key mean, of course, that each key can do many 
different things as you give instructions to the 
computer. 


What a key “means” to the computer when you 
press it depends on two things: 


1. Which cursor is on the TV screen (remember 
the [J we saw in Chapter 17), and 

2. Whether or not you use the SHIFT key while 
pressing another key. 


PRINT 


Let's do a few things with the keyboard to see 
how to get all the different meanings from the 
keys. First, we'll ask you to do exactly as we tell 
you. Then, we'll have a chance to experiment. 


Set up and turn on the computer and television 
set as we did in the last chapter. You should now 
have the J cursor in the lower left hand comer 
of the screen. 


Near the upper right hand comer of the keyboard 
is the P key. We'll call it —and other keys—by 
the name of the primary (largest) letter or charac- 
ter on it. This is the P key, then. Press it. 


‘Two things have happened: the word PRINT has 
appeared al the bottom of the screen, and the 
cursor— which has moved to the right of PRINT 
—has changed from [J to fj. y 


(means keyword. Whenever the [is on the 
screen, pressing a key will always cause the 
“keyword above the key to appear on the screen. 


‘The cursor will also always change to {§ This is 
because each keyword is a command to the com- 
puter, and needs to be followed by some informa- 
on (or “data”? to apply that command to. 


| The Cursor. ..the Main Characters on 
| the Keys 


| One of the keys you will need most is the DELETE 


Now what? Not only is PRINT still on the screen 
| sois 0. 

Here's why: when the J cursor is on the screen, 
the T/S 1500 will print the large white letter, 
number or other item on the key, 


A clue: the word DELETE is in biack on the key. 
Look at the SHIFT key (in the lower left corner of 
the keyboard). The word SHIFT is in black, too. 


‘The Shift Key... CharactersinBlackon | 
the Keys 

Try pressing SHIFT and (while holding itdown) | 
pressing the 0 key. | 


Press SHIFT while you 
press DELETE, 


Do it again. 


PRINT 


4 @, DELETE, sHIFT 
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~ If the Bjis on the screen, you'll get the pimary 


| 


| 
| 


SHIFT, DELETE, £9, £9 


| scratch” when it’s first plugged in. (Caution: this 


DELETE — SHIFT @— Erases the Character 
or Keyword to the Left of the Cursor. 

Now, try typing in and then deleting things— 
letters, numbers, keywords —one at a time. Try 
typing in a few things and then deleting them all. 
Remember: | 


— If the jis on the screen, you'll get the keyword 


above the key. 


character (the large white one) an the key: This is | 
usually a [etter or numeral. | 
Ifyou press any key while holding SHIFT, you'll 
get the character on the key in black. 


Does this happen with the [J cursor on the screen 
or only with the JJ? Try it and see. 


What happens if you press a key with no keyword 
over it, when fj is showing—like a number? Or 
the key marked ENTER? 


Whatever you have on the line at the bottom of 
the screen, you can always get back to the begin- 
ning by pressing DELETE (SHIFT @) as many 
tmes as you need to. 

As a last resort, you can also unplug the computer 
and then plug it back in. . . it always starts "from 


is a last resort because you will lose any informa- 

tion in the computer when you unplug it—don't 

do this if you want to keep anything you've previ- 
ously typed in.) 


Now, you know how to get 


1. Keywords above the keys (gj), 
2. Letters in white on the keys (), 
3. Symbols in black on the keys (SHIFT). 


Bla} 


Press SHIFT wh: 
press 


The Cursor. . . Inverse Video and 
Graphic Symbols 
On some keys, there's a ‘graphic symbol" —look 
at the R key, for instance. 


How do we get that? 


With yet one more cursor, that’s how. Press 


SHIFT 9 (‘GRAPHICS’). 


‘The [J cursor says you are in graphics mode. 
Now press the R key. 


Hmmm shill not the symbol, but something 
else interesting. It is the inverse of the main 
character. Try il with some other keys 


So how do we get Mil and the other graphic sym- 
pols? ‘fry holding SHIFT while pressing the key. 


Okay, SHIFT while in graphics mode gives you 
the symbol. Try a few more. 

What about Keys that don't have a graphic 
symbol on them? What do you get with SHIFT 
while the [i cursor is showing? Try some. 


GRAPHICS. SHIFT 
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You can tum off the [jj mode by pressing SHIFT9 | 
again. Press it a few times—it turns the {J cursor 
on and off. (You will also find that pressing the 
ENTER key will “turn off'’ the [J cursor. But don't 
use this method: it’s a bad habit that will cause 
(Ry 6 touble later) 


Okay, by now we have a long line of graphic 
symbols and inverse characters. Let's get rid of 
them with DELETE, 


The GJ Cursor. . .Keywords Under the 
Keys 
How do we get the words under the keys? 


Many of those are mathematical functi 
use the ‘function mode." 


ook at the ENTER key. 


wns, 80 We 


Try holding down SHIFT and pressing ENTER. 
What happens to the cursor? 


It changes to 


Now press the P key. 


You should see TAB. 


| iis just like J (except that you choose when 

to use the J cursor), but produces the words under 

the keys. The [J changes to J after you press a 

key and obtain a function keyword. (If you just press 

ENTER, it changes back to fg or By, whichever 

TAB one it came from. Again, don't get in the habit of 
using ENTER to "turn off the [JJ mode.) 


Chapter 2: Moving Around 

the Keyboard 
Change it back to {J (SHIFT ENTER). Press 
another key—try O. 
Just for fun, try entering a few more, then 
DELETE them all and get back to a single 
cursor on the screen. 

TAB SIN 


PRINT ABCOEFGGIJKLME 


The Syntax Error Marker 

If, at any time during this chapter —or any other 
time. for that matter—you see what looks like an. 
cursor, it means you have tried to enter into 
the computer an instruction that it cannot handle 


‘The Gis not a cursor at all, but the syntax error 
marker. Syntax has to do with the structure of a 
language —the way words can be assembled into 
sentences —and BASIC is a language with very 
strict syntax rules. The T/S 1500 knows what it 
can do, and will sometimes say,“'I can't do that”’ 
with an J marker. 


For the purposes of this chapter, don't wony if the 
Bleppears: we'll be explaining it later. For now, 
just dispose of the offending line with DELETE. 


The Cursor Arrows 
There are a few more keys you'll find very helpful 
‘Try typing in a line like this: 


PRINT ABCDEFGGIIKLM 
(Yes, putin a second G instead of H. We need a 


mistake to correct.) 


In order to correct the second G, we could DELETE 
our way back to that spot, erase the G, and then 
Tetype the letters, starting with a correct H. 


Instead of deleting and then retyping all the 
letters, try SHIFT 5, the left-pointing arrow. 


tant 
i 


The cursor moves over, in among the letters, 
without deleting any. 


Press it a few more times, until the cursor is just 
to the nght of the second G. Remember, DELETE 
eliminates the character to the left of the cursor. 


Now press SHIFT (DELETE). 


PRINT sBCoeFGEMLUKLM 


And type in the correct letter, H. 


PRINT ABCDEFGHBI JEU 


You can move the cursor through a line to the 
tight with the nght arrow, SHIFT 8, as you might 
expect. Try moving the cursor back and forth. 


Try moving it up and down with SHIFT 6 and 
SHIFT 7. Nothing happens, because there is only 
one line to work with. We'll use the up and down 
arrows in a later chapter. 


Our tour of the keyboard is now complete. To get 
teady for the next chapter, take a look at the key- 
words LOAD and SAVE. We'll use them next. 


In the meantime, feel free to exercise the keyboard | 
some more. | 
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Summary 

1. fg cursor: the keyword above the key. 

2. {§ cursor: the main symbol in white on a key, 
usually a letter or number. 

3. SHIFTed key: the black symbol on the key. 

4. [cursor: the function under the key, Cursor 
obtained by SHIFT ENTER. 

5. (cursor: inverse of main character on a key. 
Cursor turned on/off by SHIFT 9. 

6. SHIFTed key in { mode: the graphic symbol 
on the key. If no graphic symbol, the inverse 
of the black symbol 

7. DELETE (SHIFT 0): crase one entry at a time 
to the left 

8. Asample key for reference: 

| geursor 

——— cursor Y 
——— goeursoris inverse ... 
— SHIFT, with & 


SHIFT. with Bors 


Gcursor 


02.0.B.G). suit, DELETE 


: Using Ready-To-Run 3 
§' Programs 


| | Chapter Preview How to use prerecorded 


programs on cassette 
tape, and store your own 
programs with LOAD 
and SAVE. We look at 
RUN and REM. 


| As of now, there are many programs available for | 
the Timex Sinclair 1500 computer, programs which 
are fun and programs which are useful. Timex has 
a large hbrary of them, and many other sources 
are also producing T/S 1500 programs. It 1s cor- 
tain that there will be many more in the wi 
and months to come. You will find that programs 
written for the Sinclair ZX81, the predecessor of 
the T/S 1600, wall run on your computer, and of 
course programs for the Timex Sinclair 1000 will 
as well 


Sometimes you will need to load a program into 
the computer from a tape. When you are done and 
turn off the computer, it will disappear from the 
TIS 1500's internal memory but, of course, you will 
Still have tt on tape to load and use again. This is 
how you will usually use games, for example. 


al 
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| tecorder recommendations. H 


| Connect the EAR socket on the computer to 


Sometimes you will type in a program from a book 
in order to use it, and then will want to save it onto 
a tape cassette. Then, the next time you want to 
use it, you won't have to type it in, but simply load 
it from the cassette. 


And sometimes there will be programs you will 
load from a tape, add data to, and then save the 
program with the data on another part of the tape, 
separate from the original program. 


Let's look at how each of these is done. 


Loading a Program From Tape 

Important: Before using a tape recorder with 
your computer, please read the separate sheet 
titled ‘Timex Sinclair 1500 Compatible Cassette | 
Recorders'’ —This sheet contains the latest | 


Every program should have a name, and any 
cassette that has more than one program on it 
should provide you with an index listing the 
names of all the programs on the tape. 


With all the components of your system con- 
nected and turned on, as discussed in Chapter 1, | 
make sure that your tape is rewound to the begin- | 
ning, and that the J cursor is on your TV screen. | 


the earphone or headphones socket on the tape 
recorder. Tum the volume control on the tape re- 
corder to about three-quarters of the maximum 
volume; if it has tone controls, adjust them so the 
treble is high and bass is low. 


Then press 


LOAD 


Loan “star zap“ 


which is what you get when you press the J key 
while the [J cursor is showing (remember, when- | 
ever the {J cursor is on the screen, pressing any 
key will give you the keyword command above 
that key) 


You'll notice that the cursor has changed to: 
‘This means that the computer now will give you 
the main symbol on any key you press, or—if 
you hold the shift key down while you pres 
another key—the shifted symbol, which is in 
black (the same color as SHIFT) on the key. 


You will want to instruct the computer to load 
the program you want to use, so you must put 
the name in quotes. Suppose you want to run 
@ program for a game callod STAR ZAP. 


Hold down the SHIFT key and press the P key, 
and you'll get quotation marks. 


Then, without SHIFT, type in the name of the 
program, making sure you have it exactly right 
including spaces. Then type SHIFT P again for 
quotation marks. Your screen will look like this: 


Now press the PLAY key on your cassette 
recorder, and then press 


ENTER 


on the computer keyboard. (LOAD is a command 
that tells the computer what you want it to do, 
“STAR ZAP’’tells it what to do it with, and ENTER 
is the signal that the instructions are finished, and 
the T/S 1500 should start the job.) 


Chapter 3: Using Ready-To-Run 


Programs 


Searching 


The TV screen will show you a pattem of thin A SRT SG 
lines on the white screen, during the time the com- 
puter is searching for the program on the tape. 


When the program has been found and is being 
loaded into the computer's memory, the screen 
pattern will change to heavier black lines alter- 
nating with white. | 


When the computer has finished loading the 
program, one of two things will happen 


1. Some commercial programs will begin ranning 
automatically, usually with a “title screen’ or 
instructions to the user. (You should stop the 
tape immediately at this point so as to be in 
the proper position to load the next program 
if you wish.) 


OR | 


2. The screen will be blank, except for 4 0 in 
the lower left hand comer. The 0/ is a report 
code and means that the computer has suc- 
cessfully loaded the program (more about report 
codes later). Again, stop the tape immodiately. 
‘To execute the program, then, you press 


RUN (the R key) 
and 

ENTER 

to start the program. 


If you are using a cassette with more than one 
program on it, and wish to load a program that is 
not the first one, you will see the patterns of thin 
(searching) and thick (loading) lines more than 
once. Each program that goes by will cause a 
“Joading” pattern on the screen, even though the 
computer is not loading it— the T/S 1500 will only 
start actually loading when il comes to the pro- | 
gram you have named. | 


Occasionally a program will fail to load properly, 
and you'll have to investigate the reason and/or | 


0/0, LOAD, RUN 
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try again. You'll know a LOAD has misfired if 


1. The {J cursor comes back on the scroen. 

2. The “searching” pattern comes back on the 
screen after the “loading” pattern (if you are 
certain that loading pattern was for the pro- 
gram you wish to load). 


If the {J is on the screen, you don't have to do 
anything except rewind the tape in order to try 
again. 

It the searching and loading pattems are still 
going on the screen, you need to press the BREAK 
key to stop the process. Then you'll be ready to 
check into the problem. 

The most likely problem is that the volume level 
is too high or too low. It needs to be (a) loud eneugh 
for the computer to pick up the program, (b) not so 
loud that the program is distorted (this is actually 
fairly rare), and (c) quiet enough for the silent part 
to be recognized as silent by the computer. 


A way to determine the optimum volume setting 
for your particular recorder is to load a short (2K) 
program at various volume settings, noting the 
lowest and highest settings that produce accept- 
able loadings, then set your recorder volume in 
the center of that range. If no volume setting can 
be found that proves successful, you may have 
other problems. 


‘Some tape recorders can form a feedback loop 
with the T/S 1500. For this reason, we recom- 
mend connecting only one lead at a time; if you've 
tecorded something with both EAR and MIC con- 
nections made, you may not be able to load it. 


Some tape recorders can record a 60 cycle AC 
hum. This can be avoided by operating them on 
batteries. 


Some tape recorders — especially old, wom 
ones —are intrinsically noisy, produce a lot of 
extraneous noise on their tapes. You may have 
to invest in another recorder. 
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You may have to wiggle the plug in the earphone 
socket; on some recorders contact is lost if the 
plug is pushed in too far. If you pull it out just a 
bit, you may feel it settling into a more secure 
position 


Tt is possible that you have a tape that was 
recorded (SAVEd) on another recorder, and the 
recording heads on that machine are out of align- 
ment. This is likely if the program can be loaded 
from that recorder, but not from yours. If you have 
trouble with a lot of tapes, including commercial 
‘ones, your recorder's heads may need adjusting. It | 
is even possible that both recorders are slightly out | 
of adjustment—not enough to keep them from 
saving and loading their own or commercial tapes, 
but enough that they cannot use each other's tapes. 


It is possible to load a program without using its 
name. If you type 


LOAD “" 


(that is, press the J key and then SHIFT P twice; 
do not put a space between the two quote marks), 
then start your recorder and press ENTER, the 
T/S 1500 will load the first program it comes to. 
This is useful if you have only one program on a 
tape. if you know you want the first one, or if you 
know you want the next one but have forgotten 
its name. 


Typing in a Printed Program and Saving 
iton Tape 

Many shorter programs ate available in books | 
and magazines. You can use them by simply typing 
them in. Type them exactly as they appear in the 
publication, making sure your spellings are correct, 
and all punctuation and spaces as well. 


You can check your listing by comparing what 
you have on the screen with the printed version. 
See Chapter 2 for how to easily make corrections. 
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per, 


RUN, ENTER, BREAK, REM 


| You'll notice 


Beware —it is possible for the original | 
book or magazine lo have errors! You may type it 


correctly and still have trouble. 


Note: /t is a good idea to put the name of a 
program into the listing of that. program, so you 


can doublecheck that you have the right one. The | 


easiest way is to add a REM line at the beginning. 
at. nearly all programs are numbered 
in multiples of 10, so if a program doesn't already 
have a line giving its name in the listing, you can 


just type 


5 REM PROGRAM: STAR ZAP 


using a ine number lower than the lowest in the 
sting (the computer will then automatically put 
it_at the beginning) and, of course, the actual 
name of your program. 


When you've finished typing the program in, you 
execute it by pressing 


| RUN and ENTER 


as above. When you've finished using st — either 
h the end, or you interrupt the program 
sing the key marked BREAK — you can 
get the listing back on the screen by pressing 


ENTER 


again. ‘Then. ater verifying (by using it) that the 
program works and that you ve typed it in correctly, 
you can save it for future use on tape. (You don’t 
have to try it out first, of course, but. then you mught 
be gaing to the trouble of saving a program that. 
won't run.) 


Saving a Program on Tape 

4s we said earlier, every program should have a 
name. The TV'S 100, in fact, won't save a program 
on tape without a name. You can make up a name 
for a program you invent, use the name of a pro- 


Save "STAR Zapf 


am you have t 

name to something 
you call the program ¥ 
name you have to ask for to load it later. 


yped in as abc e age 
better Whatever: 
nen you save it will be the 


to the 


Connect the MIC socket of the computer 
microphone socket of the recorder. Position the 

tape in a part that is blank, or a part that you are 
prepared to overwrite. Enter the follow 


SAVE "'S' 


R ZAP 


1 SAVE over the S key 


using the key 
Start the Lape recorder, on RECORD, then press 
ENTER 


Watch the T\ 
and white li 


n. You'll see a pattern of 
—different from either the 


entue 


"st or ‘loading’ pattems —and c 
ally the n will show @/0, which in this 
means “the SAVE is complete." 


@ you started 
r, in order 


1. Asoft, hum 
before you 
Five ids of 
ory harsh, high-pt 
the program Thi 
a longer program 
4 The solt, humming buzz a 
Note: A technique that may make it easier to 
find programs you record is to speak Lhe name 
ofthe program onto the tape through 
phone before conne 
recorder, Then you 
your annaunceme 


the signa 


hed buzz, which 1s 
L go on longer for 


und of 


an search for the 


n check on your success at saving a program 
LOAD instructions above. 


You c 
by following th 
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ar mR SI A RS LIST 
| Saving Programs with 

Your Own Data Entered 

Some programs are meant for you to enter your 
n data into—saving lists, figures, etc. These 


the same procedures | 
| 


1, LOAD the program ‘ve described 
2. RUN the program, entering your own data as 
itis called for. 


“caccucaToasll 


3. SAVE the program with the data in it, usinga | 
new name to distinguish it from the original | 
program. If, example, you load a program 

| called “Cale rt’ and then fillin your per- | 

sonal financial records. you may want to 
wRINANCES save the fillod-in version under the name 

Finances."* 


As 


su can see, there are many your 
| ‘Timex Sinclair 1500 without learning computer 
programming. But if you'd like Lo look into nt, try 
the next chapters 


ay 


Summary 

1. Many programs are available for use with the 
Timex Sinclair 1900 computer. and you don't 

| have to know how to program to use them 

The LOAD command followed by the name of 

a prog the computer to 

load that program you play into it from a tape 

c ce 

3. LOAD followod by two quotation marks with 
nothing he an them causes the T/S 1500 to 
load the next program on the cassette tape. | 


RS) 


ram In quotes causes 


ENTER, SAVE, LOAD, RUN 29 


Chapter 3: Using Ready-To-Run 
Programs 


| Rave LEAT TT ESE SES SS MEELIS 

| 4. The SAVE command followed by the name of 
a program in quotes tells the computer to send 
that program to a cassette recorder running in 
recording mode, saving the program on the tape. 

5. You must have a name for the program when 
using SAVE, but you can make up any name 
you like, and change the names of alternative 
versions of the same program (like a program 
into which you put information that is updated 
periodically) 


' Telling the Computer 4 
@ What To Do 


Chapter Preview PRINT and ENTER help 
you start giving orders 
to the T/S 1500. Learn 
how to put words and 
numbers on the screen. 
We look at the quotation 
marks, “strings,” and 
how to use functions 
like SOR. 


We saw, in Chapter Two, how the keyboard works. 
In Chapter Three, we talked about loading and 
saving programs on tape. Staring with Chapter 
Five, we'll be learning how to write our own 
prog 

‘his Chapter 1s a bridge between what has gone 
before and what comes after, if you want to go on 
into programming 


It is also a repetition of some of what is in Chapter 
Two, to increase your skill on the keyboard —even 
if you don't want to become a programmer 


| As we have said. the computer is a very versatile 
machine. It can do many things, as long as it is 
told what to do. But it has to be told in words it 
can understand, and in small steps it can 
execute. 


The Timex Sinclair 1500 is built to understand 
orders given toit in BASIC (which stands for 
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PRINT 


“Beginner's All-Purpose Symbolic Instruction 
Code’). Invented at Dartmouth College, BASIC 
looks more like English than other languages and 
is very easy to use. 


‘The keywords above the keys, which are commands 
to the computer, are in English. They are also in 
BASIC, which means each word always means 
exactly the same thing, 


For example, the keyword we will probably use 
the most is PRINT. In English, this can mean 


1. Make letters on paper with a writing instru- 
ment held in your hand, 

2. Transfer letters from a printing press to paper, 
or 

3. Publish. 


‘There are probably several other meanings you 
could think of, shghtly different from these. 


In BASIC, PRINT means only one thing: 


1. Print on the screen whatever follows the word 
PRINT. 


Let's have some more practice at giving the 
computer commands and see how 1t performs. 


Start by setting up the computer so that the 
screen looks like this. 


Now we'll have the computer figure out the sum 
of 2 and 2, and show the result on the screen. 


First, type PRINT. Press the P key, and the word 
PRINT appears. Remember, although you can 
spell out the word PR,IN,T, you give the T/S 
1500 its orders using the keywords above the 
keys. These appear if you press a key while the 
Ef cursor is on the screen. 


In case you haven't noticed, we are indicating 
keywords in this manual by printing them in 
BOLD FACE TYPE. 


Besides the word PRINT appearing on the screen, 
you see that the cursor has changed tog} 
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| Next, type 2. The 2 appears on the screen, and 
the [J moves to the right. Notice, by the way, that 

| there is a space between the PRINT and the 2 on 

| the screen. Timex Sinclair BASIC keywords come 
with their own spaces, and you don't have to put 
them in (it won't do any harm if you do put in 
extra ones). 


| Third, type a plus symbol (+). Remember how 
we obtained symbols that are in black on the 
keys—using SHIFT. Hold down SHIFT and press 
the By key. 


} \erint 2+ 


Next, type another 2. The screen will look like this: | 
Finally, press ENTER. Whenover you aie finished 
with a line or a command, and want the computer 
todo something, you signal this by pressing 
ENTER. 

PRINT 2+2f8 


‘The computer will compute and display the 
answer. Of course, you don’t need a computer 

to figure that one out, but you can use it for more 
difficult math (see Chapter 10). 


Let's try something else. The 0/0 report code is 
“hiding” a [J cursor —if you press a key while a 
teport code is on the screen, you'll get a keyword 
just as if a {J was showing. So press P again, and 
get PRINT. 
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PRINT "fl 


PRINT "242" 


It's okay that the answer to the previous calcula- | 
tion is still on the screen. 


Now, using SHIFT, get quotation marks by press- 
ing P again. 


And press 2. And + (using SHIFT again). And 
another 2. 


Finally, close the quotation (SHIFT P). The screen 
should look like this: 


Now press ENTER. 
| 

Aha. Let us examine why the difference. The first 

time, when we typed 

PRINT 2+2 

we were telling the computer to evaluate a math- 

ematical expression and print the answer. 

‘The second time, when we typed 


PRINT "2+ 2" 


we were telling the computer, “Don’t do any cal- 
culation, just print whatever is in quotes." 


‘Try this (remember that, inside the quotes, you 
will have to put in spaces where you want them, 
using the SPACE key in the lower right comer of 
the keyboard) 


PRINT “ANYTHING THAT APPEARS IN QUOTES 
NO MATTER HOW LONGITIS' 


Don't forget to press ENTER when you are done: 


Here's‘some computer jargon for you: anything 
we put in quotes is called a string. This sounds 
odd at first, but it essentially means that the entire 
“string” of characters within the quotes is treated | 
by the computer as a single item. 


PRINT 


SHIFT, DELETE, FJ 


What To Do If You Make a Mistake 
If you make a mistake, you can erase it with the 
DELETE key (SHIFT 0). Pressing DELETE erases 
the character just to the left of the cursor. 


And, you can move the cursor to where you want 
to make a deletion by using the left and right arrow 
keys (SHIFT 5 and SHIFT 8) 


For instance, type 
PRINT + +2 


and press ENTER. 


| ‘The scroen will look like this 


Remember that the J is the syntax error marker. 
It means that the T/S 1500 cannot execute that 
command (you can't add 2 to +). Of course, we 
meant PRINT 2 + 2, so let's make the correction, 
the way we did in Chapter Two. 


First, we need to move the [J cursor to the scene 
of the cnme. Press the left arrow (SHIFT 5, holding 
down the SHIFT key while pressing the 5 key) 
The cursor moves one place to the left. 


Press the left arrow again, which puts the cursor 
in the proper position 


Now press DELETE (SHIFT 0) and we have this 
on the screen. 


PRINT 2[+2 


PRINT SQR 2f 
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We can then put in the correct character. Type 2. 


Now, we can press ENTER. We don't need to 
move the [JJ cursor back to the end of the line: 
it doesn't matter where it is, as long as the rest 
of the line is correct. The cursor is just a place 
marker, for your eyes only. 


Time to practice 


‘Try typing in PRINT " and then any sentence you 
like. Don't forget to close the quotes at the end. 


Practice moving the cursor backwards and 
forwards Lhrough the line with the Jeft and nght 
arrow keys. 


Make any corrections you like, before pressing 
ENTER. Besides correcting errors you may notice, 
ty adding new words by moving the cursor to the 
spot where you want to insert them and then 
typing the words. 


Practice making up a line of graphics, by pressing 
PRINT " and then getting into graphics mode with 
SHIFT 9. Remember, you have to use SHIFT 9 
(GRAPHICS) again to get out of the graphies 
mode in order to close your quotes and ENTER 
the line. 


In case you are mathematically inclined, here's 
a quick early hint on the use of funchons. Pr 
PRINT, then enter the function mode by pressing | 
SHIFT ENTER. With the §§ cursor on the screen, 
pross the H key, giving you SOR (for square root) 
‘Thon press 2 and ENTER 


‘The computer evaluates the mathematical expres- 
sion and prints the square root of 2 — 1.4142136 — 
on the screen. 


SHIFT, ENTER, SOR, PRINT 


We won't spend much time on the other functions 
in this manual, except to mention them in Chapter 
10 and list them in Appendix A. If you are a math- 
ematician and recognize the abbreviations under 
the keys, fine. If not, don't worry about them 


1. PRINT (keyword command located above the 
P key) tells the computer to print something 
on the screen. 

2. lfanumber follows PRINT, the number will 
be printed on the screen; if a mathematical 
expression (like 2 + 2) follows PRINT, the 
expression will be evaluated and printed 
(for example, 4) 

3. Anything in quotation marks after PRINT will 
be pnnted on the screen exactly as it appears. 
The matenal in quotes is called a string because 
it is 4 string of charactars 


| 4. When you press ENTER, you signal the com- 


puter that you are finished writing your com- 
mand and would like it carried out. 

5. Report Codes are printed by the computer in 
the lower left hand comer of the screen when 
it stops executing its instructions, The codes 
tell you whether it has successfully carried out 
your orders or whether it has encountered a 
problem. 
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Chapter Preview How to start with NEW, 
repeat with GOTO, stop 
with BREAK, and con- 
tinue with CONT. 


diate mod 
computer executed each 


omimand immediately, 


When we w progtams, we give a numbor of 
commands and the computer executes them, in 
order, when we tell 1 nll we tell it to exect 
—and afterw s, for Unat matter—the T/S 1500 
remembers all the commands. 


Alth 


‘will start small, the 
25, whi 


e are progré 
direct computers 
to carry oul lengthy and complicated procedures 
ar of computins in the ability of the 
store and carry out many 
Lograms. 


39 


Chapter 5: Writing a Program 


HELLO, 


40 


“weLto, vaca 


ACK 


| Typein 


Let's get started. If you are just plugging in the 
computer to start this chapter, you should have 
the J cursor in the comer of the screen. Ifyou 
are continuing from the last chapter, press NEW 
(the A key, while the [J cursor or a report code 

is showing). This clears both the screen and the 
computer's memory, soit is ready to start a NI EW 
program. (Don’t forget to press ENTER.) 


PRINT “HELLO, JACK’ 


and press ENTER. Just as in the last chapter, the 
| computer executes the command immediately. 

| (By the way. you can use your own name instead 
of Jack if you prefer) 


Now type in 
10 PRINT “HELLO, JACK’ 


Notice that the J cursor doesn't change as you 
type the 1, and then the 0. This is why there are 
no keywords over the number keys; so you can put 
in program line numbers. It changes to {J after 
the keyword PRINT. 


If you are a typist, by the way, be careful to use 
the numeral 1 and not the lower case L fora 1 
For one thing, the computer doesn’t have lower 
case letters. And for another, each character, like 
each keyword, can only mean one thing tothe T/S 
1500. 


NEW, PRINT, ENTER 
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CeBPeiny “HELLO, s4cK™ 


MT UMELLO, JACK™ 
018 


Jack 
SACK 
+ JACK 
JACK 


SACK 
o JACK 
Jack 
SACK 
aACK 


Be careful also to use the numeral 0 (zero) and 
not the letter O. We will show zeros with the 
slash mark through them to distinguish them 
from letter O's (this is common in computing). 


Now press ENTER. Notice that the entire pro- 
gram line has appeared at the top of the screen 
instead of just the words HELLO, JACK. 


You will also notice a symbol between the 10 and 
the PRINT. This is the program cursor It is placed at 
the line most recently entered into the program 
(and we'll use it for something later). 

The only difference between the first line we typed 
and the second was the line number. When we 
put a number in front of a command, it becomes 
a program line and is not immediately executed. 


The cursor is ready again at the bottom of the 
screen. Type this: 


20GOTO 10 ENTER 


Note that GOTO is a keyword (over the G key) 
and should not be spelled out (in fact, it appeared 
as soon as you pressed the G). Notice, also, that 
the program cursor now shows at Line 20. 


Now you have a complete, if brief, program. The 
command in line 20 simply tells the computer to 
go back to line 10 and start over. Can you guess 
what will happen when you execute the program? 


Let's try it and see. To execute a program, you 
simply press 


RUN 
{the keyword over R), and 
ENTER 
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SR RTE EDR ST RS 
How about that? That’s a lot of stuff a1 
for such a short program. As we said, the computer 
is not very smaxt. But it is fast, accurate, and tire- 
less doing repetitions. 


One of the most powerful commands in BASIC is 
the GOTO, which is often used to direct the corn- 
puter to go back to an earlier program line and 
repeat a process over and aver again. 


You'll notice the report code 5/10 at the bottom 

of the screen. That means it stopped because the 
screen was full (5—see the Report Codes at the 
back of the book), and the last line it executed 
was number 10, 


You can clear the screen and allow the program 
to go on by pressing CONT (for CONTinue), the 
keyword over the C key, and ENTER 


Here's something else. While the computer is ran- 


merit! ning HELLO, JACKs down the side of the screen, 

+ kee press the BREAK key (which doubles as the 

0 dice SPACE key when a program is not running) and 

If, SAE notice that the list stops wherever it was when 
you pressed BREAK. 


The report code for BREAK is D and any program 
line number may appear after the slash. 


The computer checks at the end of every program. 
line to see if anyone has pressed BREAK; if so, it 
stops the program. (You can also use BREAK to 
stop a runaway program —like an ‘endless 
loop,” about which we'll say more later —or a 
misfired LOAD from a tape cassette. If BREAK 
doesn't work, you may have to resort to pulling 
the plug which, of course, means you lose any 
information in the computer.) 


You can restart the program after BREAK, also by 
pressing CONT and ENTER. CONTinue lets you 
continue when the screen is full, when you inter- 
| Tupt the program with BREAK or STOP, or when 
the program itself interrupts with the STOP com- 

' mand. (STOP is used rather than BREAK within 
42 CONT, BREAK, SPACE, STOP 
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SPRINT “HELLO, 
2emeat9 18 


fepeniny “scocere, 
2eGoro 18 


RUN, NEW 


he PRINT “coopeYE, Jaren 


oack 


| something else. It will stay there until you erase it 


| Now, type in 


| (instead of restarting with NEW), you run the risk 


a program, or when the program is waiting for 
input— yes, we'll be talking about STOP later, 
too—and BREAK is used while a program is in 
full gallop.) 


Okay. After you've had your fill of fooling around 
with BREAK and CONT, let the program stop with 
@ full screen, and press ENTER again. 


Your program is back on the screen again. You 
can RUN it again (go ahead, press RUN and 
ENTER) 


You can also leave it in the memory and go on to 


or unplug the machine. 


But there is one caution. Let's look into it. Get the 
program listing back on the screen, by pressing 
ENTER when it stops. 


10 PRINT “GOODBYE, JACK’ 


and press ENTER. | 


The new line 10 replaces the old line 10 in the 
program. (And the program cursor shows that 
Line 10 was the last one you entered, even 
though it is not the last one in numerical order in 
the listing on the screen.) 


There can only be one line 10 and any time you 
enter 4 new one, you lose the old one. This means 
that, if you leave a program in the T/S 1500 | 
of having the new program erase the old one. Or, 
worse, of having some lines from the old program 
interwoven with lines from the new one. 
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Try this: 
REM PROGRAM: GOODBYE 


and press ENTER 


Program line 5 has been inserted into the program 
where it belongs in numerical order. This is why 
we usually number the lines in multiples of 10 

it gives us room Lo insert new lines if we find we 
need them. 


Now press RUN and ENTER. 


The program line (6) beginning with the key: 
word REM doesn't ‘‘do’’ anything in the program. 
Any line beginning with REM—for REMark or 
REMinder — appears in the listing to help tht 
understand the program — but is disregarded by 
the computer when ranning the program. 


As another example, try typing 
15 PRINT “SEE YOU LATER 


and ENTER 


and RUN the program. Then press ENTER again 
to show the listing. Can you see why the program 
does what it does? 


Now you might want to try to write a few simple 
programs of your own, using hnes of strings to print 
or of mathematical calculations. Or even mixing 
the two (remember, the computer will do exactly 
what you tell it to do, even if the result doesn’t 


make any sense). 


NEW, RUN, GOTO, CONT, BREAK 


Chapter 5: Writing a Program 


Summary 

1. NEW erases everything that might have been 
typed into the computer, to make room for a 
new program. 

2. When you put line numbers in front of com- 
mands, they become program statements 
and are not executed immediately. Instead, 
they are carried out in numerical order in 
response to the RUN command. 

3. GOTO is a very powerful BASIC command. It 

directs the computer to a line in the program 

other than the next one in numerical order, 
and allows the computer to repeat sequences 
of program lines over and over. 

BREAK stops a program while it is executing 

CONTinue restarts a program that has stopped. 

for certain reasons, most often because BREAK 

has been pressed or the scroan is full, 


os 
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Arranging Outputon 6 
the Screen 


Chapter Preview This chapter shows you 
how to use EDIT, AT, 
TAB, commas and semi- 
colons to move things 
around. We use the up 
and down arrows. 


20GOTO 1¢ 


The Program Cursor 

and the EDIT Command 

We Il add some punctuation. If you retyped that 
program for th ye 
cursor, which | at line 20, 
which was the in. Press the 
row (SHIFT 7) a’ to line number | 
5. Pross the up array and the cursor mov 
to hne 10. 


uy 
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i PRINT waooDese, sacK~sO 


| repeatedly pressing the right arrow (SHIFT 9). 


| press RUN and ENTER 


| beginning of the next half screen. 


(if you are starting this chapter right after Gnish- 
ing the last one, the program cursor is at line 15. 
Press the up arrow just once to move it to line 10.) 


‘Then press EDIT (SHIFT 1) and line 10 will appoar 
in the workspace at the bottom of the screen 


The Comma 
Now move the cursor to the end of the line by 


‘Then type in a comma (SHIFT PERIOD), and 
ENTER. 


The program doesn’t look much different. But 


The T'S 1500 scroen is 32 characters wide (they 
are numbered 9-31 instead of 1-32, by the way), 
and the comma moves the print position tothe =| 


What happens if you add a comma to the end 

of line 15 in the same way? Does it change the 
output (what appears on the screen)? Why or 
why not? 

No punctuation at the end of a PRINT statement 
moves the print position to the beginning of the 
next hne. 


A comma at the end of the print statement 
moves the print position to either column #16 
(the right half of the screen) or position #2 (the 
beginning of the next lino), whichever is next. 


Chapter 6: Arranging Output on 
the Screen 


LET LA LL LAO MOE ALLEN MOON I DLR IDEA EEA 
Reminder: what's the difference between the 
comma inside the quotes and the comma outside? 


‘The Semicolon 

Using the same technique as before (arrows, 
cursors, EDIT key) and the DELETE key, replace | 
the cornma at the end of line 10 with a semicolon. 


Move the program cursor to line 10 with the up 
and/or down arrows (SHIFT 6, SHIFT 7). 


| Bring the line down into the work area with 
EDIT (SHIFT 1) 


Move the cursor to the end of the line with the 
Tight arrow (SHIFT 8). 


Erase the comma with DELETE (SHIFT 0) 
Add a semicolon (SHIFT X). 

Press ENTER. Now RUN the program. 
Hmm. What have we here? 


4 A semicolon moves the print pasition one space 
1 EESEE YES UNE | trom where the previous statement ends. 


We have to figure out. a way to leave a space 
between the two phrases, 


The way you do it is toadd a space inside the 
quotation marks. Same way as before: 


Press ENTER to get the program listing, 
Move the program cursor to line 10. 
Press EDIT to bring it down. 


Move the cursor with the right arrow to a position 
just before the quotation marks. 


‘Type a SPACE. It is inserted at the point of the 
cursor. If you want to get fancy, back up the 
Cursor (with the left arrow) to before the space 
and also add a comma. 


EDIT, DELETE, «;~ ,¢ 49 


Chapter 6: Arranging Output on 


the Screen 


|e SEE SSS RR Re 


encuran: coovere 
neeaoere, Jace ~ 


Yoo 


| Then, type in this program 


| 70 PRINT TAB 5. “INFORMATION” 


Press ENTER. 


Press RUN and ENTER. 


2, you want to separate 
two numbers, you have to add spaces in quotes, 
ich means you have to add the quotes, too. 


PRINT prints 1234 
PRINT prints 1234 
PRINT 134 prints 1234 


the semicolons 


would happen if you pul a comma at the 
end of line 15? What about a semicolon? 


other ways to position printing on the 
try them 


‘There are 


by pressing NEW 


SREM PROGRAM CHAPSIX 
10 PRINT TAB 10, "CHAP 
20 PRINT AT 5,3, “PUNC 
AND THE SCREEN 
30 PRINT 
40 PRINT 
50 PRINT 
60 PRINT 


8¢ GOTO 70 


ZB HeweHeeseHH Hw 


Chapter 6: Arranging Output on 


the Screen 


PUMZTUATION AND THE SCSEEW 


IneoRmarion 
Inceeation 


InFCRRATICN 
InFCRRATION 
Ineweation 


NEW, REM, SHIFT ENTER 


| Let 


Press RUN and ENTER. Nice page, 
What does the report code 5/70 mean? 
Hint: Check the Report Code appendix 


examine the program, line by line. Press 
ENTER to get it hack on the screen. 


Line 5 1s just our standard REM statement, 

containing the name of the program (the same 
name we use Lo LOAD or SAVE it)“ 
required, but is probably a good hat 


Line 10 prints beginning at column 10 acre 
the screen—just like the TAB key of a L 
except that you specify the column number in the 
program line. Remember to obtain TAB as a func- | 
tion (under the P ke g SHIFT ENTER to get 
into function mode, rather than spelling it out. 


Notice the sernicolon alter TAB 10 TAB 10 puts | 
the “print position ' al the 1@th column, but a 
comma would move it to column 16 and defe 
the purpose of the TAB statement. And no punc- 
tuation at all would result in a syntax error marker. | 


Is PRINT, "JOE" (with the comma) the same as 
PRINT TAB 16; “JOE”? 


Line 29 prints AT a location defined by the two 
numbers—the first is the line number, the second | 
is the column number (five lines down, three col- | 
umns across). ATs also a function keyword. under | 
the C key. Notice, again, the semicolon. 


| 
Tanes 30-60 each print a blank line, effectively | 
moving the print position down by four lines, 


Line 79 prints, on the next line and at the specified 
TAB location, its information 


Line 80 causes line 70 to repeat until the screen 
is full { 
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Chapter 6: Arranging Output on 


the Screen 


ES aN Te 


cenpren ate 
PUNCTUATION ANE THE SCREEN 


raroRmaT iON 


NCTUATLON ANG THE BORFEN 
2MFORNATION 
inensmarion 


Could you change line 70 to read. 


PRINT AT 10,5; "INFORMATION" 


‘Try it and RUN the program. 
Hint: You'll have to use BREAK to stop the 
program, 


Does it make any difference if you add a comma 
at the end of line 70? Why or why not? 


How about if you add a line 75 that reads hike the 
original line 70, and change the GOTO in line 80, 
like this: 


70 PRINT AT 10.5; “INFORMATION” 
75 PRINT TAB 5; “INFORMATION’ 
89 GOTO 75 


Then RUN and ENTER. 


What happens if you press CONT and ENTER? 


The Quote Image 

You may be wondering, if quotation marks tell 
the computer where to start and stop a string, 
how can you print quotation marks themselves 


| on the screen? 


‘The double set of quotes on the Q key is called 
| the quote image, and serves that function 
PRINT, AT, BREAK 


i Chapter 6: Arranging Output on 
the Screen 


| STS CS SEE AMR SUN SSE 
Lets eliminate line 75 by typing / 
change hne 8 back to 


80GOTO 70 


(Just type in the new line 80 and it replaces the 
| old one), and then change line 70 to look like this 


| areTs 70 PRINT TAB 5; " " ‘INFORMATION 


THE ScaeY 


(after TAB 5; you type SHIFT P and then SHIFT Q 
and, after typing INFORMATION, type SHIFT O 
and then SHIFT P) you will get 4 curious look- 
ing arrangement in your program listing but the 
right kind of quotation marks when the program 
prints it 


Remember, keep the quote image (SHIFT Q) 
inside the real quotation marks (SHIFT P). 


Here's something else you may want to try. In 
some forms of BASIC, you can have more than one 
command on a program line, but not in T/S 1500 
BASIC. However, you can have gonna PRINT 

| ‘statements on one line. 


First, we need to remove the CHAPSIX program. 
from the computer. Type NEW and ENTER (This is | 
the last time we'll remind you todo this, . ) | 


| Then type in the following one-line program 
very carefully! 


10 PRINT TAB 9; "JACK"; AT 5.10: “JACK"",,,, TAB 
6; ‘JACK’ 


RUN the program 


It will print the screen shown at the left. TAB 5 
prints in the first line at column 5, AT 5,10 prints 
at line 5, column 10, the four commas then move 
the print position to line 5, column 16, then line 6 
column @, then line 6, column 16, then line 7, col- 
umn Q, and then the TAB 5 moves it to column 5, 
still on line 7. 


SHIFT P, SHIFT Q, TAB, AT 63 


Chapter 6: Arranging Output on 


the Screen 


er ae oe 


| Trya few 


1 


rrangements yourself. 


After a PRINT command with no punctuation 
following, the print position for the next print 
command moves to the beginning of the next 
line on the screen 


PRINT "JACK 


A comma after a print command moves the 
print position to the middle of the screen, or 
to the beginning of the next line, depending 
on whether the end of the item that has just 
been printed is in the left- or right-hand half 
of the screen. You can use more than one 
comma ta move the print pasition as far as 
you like by half-tines. 


PRINT "JACK",,, 


The semicolon moves the print position just 
one character space to the right. 


PRINT "JACK’ 


TAB sets the print position at the column called 
for by the number following TAB. Remember, 
column 0 is really the first column, column 9 
is really the tenth, and so on. 


PRINT TAB 10; “JACK 


AT sets the print position according to two num- 
bers as co-ordinates, separated by a comma: 
the first is the line number (counting down from 
the top of the screen) and the second is the 


column number (counting across from the 
left edge) 


PRINT AT 5,15; “JACK 


PRINT TAB. PRINT AT 


i Chapter 6: Arranging Output on 
the Screen 


print position; before 
printing what is on their program hne: the 
comma and semicolon move the print position | 
after, in preparation for the next line, so you 
could have both: 


PRINT AT 5.15; “JACK”, 


N 


The quote image (SHIFT ©) is used to print 
quotation marks on the screen. 


i 
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© Saving Time and 7 
§ Space with Variables 


esha 


SHIFT LET 


| Chapter Preview You learn to use the LET 

command to name mun- 
bers, words or sentences. 
We clear the screen with 
CLS and the memory 
with CLEAR, and intro- 
duce “‘variables."" 

10 L 

29LET 

PRINT 


49 PRINT AS 


ogre 


Remember the SHIFT 
RUN and ENTER. 
appened? P 


am above, of course, it take 


time and more memory space in the computer ta 


do it this 


y. But if you had a prc 


Chapter 7: Saving Time and 
Space with Variables 


a 


| Now we have the program on the screen. Press 
| the V key, which in keyword mode will give you 


number was printed several times, using the var- 
iable A instead of the entire number 5328 each 
time would be quicker, and would save precious 
memory space in the computer. 


In same programs, as wo will see later, the num- 
ber that A stands for changes during the program; 
that's why A is called a vanable. 


The program statement 
1OLET A - 5328 


is called an assignment statement because it 
assigns a value (5328) toa variable. The letter A | 
is called a vanable name. A variable name does 
not have to be a single letter. It can be any length 
and contain letters or numbers but the first char- 
acter must be a letter. The statement could be 
written 


10 LET NUMBER = 5328 
10 LET THIS NUMBER = 5328 | 
10 LET AS328 = 5328 


and so forth. 


Lines 20 and 40 do the same thing as lines 10 and 
30, except that A$ is a string variable, (A$ is pro- 
nounced "A string” rather than "A dollar sign."’) 


Strings can be any length —whatever is between 
quotation marks —but the name of a string variable | 
must be one letter followed by $. You could write 


25LET AS = “HELLO 

25LET A$ ~ “WAY DOWN UPON THE SWANNEE 
RIVER” 

25 LET B$ "5328" 


CLS, and press ENTER. 


j 
3 
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Chapter 7: Saving Time and 
Variables 


Space with 


TO PRINT AS 
2eMcoro 16 


CLS stands for CLEAR SCREEN. The program is 
gone. But if you press ENTER again, it comes back. 
It was taken off the screen, but it stayed in memory. 


Now press the A key, for NEW, and ENTER. Then | 
press ENTER again. The program, this time, is | 
gone. NEW erases everything inthe computer —| 
and on the screen, and readies the T/S 1500 for a 
NEW program. 

Let’s go back to the immediate mode and try 
something else. Type 


LET A=5 ENTER 


then press ENTER again. No program. Nothing in 
the computer? Try 


PRINTA ENTER 


Well, what do you know? The computer saves 
variables! Now this can get cluttered after a while, 
so there is a command to clear variables out of the 
memory. Press 


CLEAR ENTER 
then 
PRINTA ENTER | 


As the table of report codes at the back of the book 
tells us, 2/0 means we have an undefined variable. 
That's because we took the variable A and its 
assigned value out of the memory with CLEAR. 


Let's try something else. Type this program 


10 PRINT AS | 
2GOTO 10 | 


remembering, of course, to type ENTER at the 
end of each line. 
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Space with Variables 


Les Ass nomex samciare 1500+] 


60 


From now on, we're not going to talk about ENTER! 
But you must remember to press ENTER after every 
command or program line. 


Can you guess what will happen when we RUN 
this program? Try it. 


(Did you remember ENTER?). 


A 2/10 report code this time— because we didn't 
define the variable A$. Press ENTER to bring back 
the program. Now type, without a line number, 


LET A$ = “TIMEX SINCLAIR 1500' 


(or any other words if you prefer). Press ENTER 
again to get the program back on the screen and 
Tiotice that the assignment statement isn’t in it 
(because we didn’t give it a number). 


Now type 
GOTO 10 


GOTO 10 started the program running, and it 
used the variable that was stored in the computer's 
™memory. Why did we use GOTO 10 instead of RUN? 
‘Try to execute the program using RUN. 


When you use RUN to execute a program, in 
effect you are saying CLEAR the variables and 
then GOTO line 1, the beginning of the program. 
‘This is so that leftover variables do not gum up the 
program. But if you want to use previously entered 
variables, just start a program with GOTO. 


Enter a new string value for A$, using the LET 
statement. Run the program again, using GOTO. 
Then press CLEAR. Get the program back again 
with ENTER. Run it with GOTO again. 


CLEAR eliminates variables, but leaves the 
program in the T/S 1500. 


RUN, GOTO, CLEAR 


| Chapter 7: Saving Time and 
fariables 


Space with V:z 


1 
2. 


3 
4 


eran 
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Summary: 


LET assigns values to variables. 

Numeric variable names begin with a letter 
and can be any length 

String variable names are a single letter and $. 
Stnng variables can be any length, enclosed 
by quotes. 

CLS clears the screen 

CLEAR erases vanables from the memory. 
RUN starts a program after clearing variables. 
GOTO starts a program (at any line number 
you choose) without clearing the variabl 
NEW clears everything from the computer. 


LET, CLS, CLEAR, RUN, GOTO, NEW 


— Programs That 


g Repeat: Looping 


| RUN, GOTO, TO, FOR 


Pl 
SeBve 


RINT 


xT I 


Chapter Preview Repetitious work is easy 
with FOR, TO, NEXT, 
and STEP. We also use 
LIST to print the pro- 
gram on the screen. 


10 FORT-1TO 10 
20 PRINT NUMBER”, | 
30 NEXT I 


this program into your Timex Sinclair 1500. 
1 line 10, do not spell oul TO, but use SHIFT 4 
RUN the program. 


We said carlier that GOTO was a very powerful 
BASIC sment. We used it to make a program: 
Tepeat, by telling the computer to GOTO an earlier 
line number and execute the same operations 
again. 


The process of repeatin 
number of times is ci 
the program that reper 


the same operations a 
looping, and the part 
called a Joop. When 


3 
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7 


| wesimply use GOTO, we have no ot trol over how 


many times the program repeats; in fact. it does not 
stop (until the screen fills, or we press BREA). 


This is called an endless Joop, and 1s not too useful. 


‘The FOR/NEXT Loop 
‘We need loops that are under our control. In 
Sinclair BASIC, the best way to do this is with 
what is called a FOR/NEXT Joop. The program 
above shows the form of such a loop’ 


Line 10 contains the keywords FOR and TO, a num- 
ber indicating how many repetitions aro desired, 
and a counter or control vanable. A control variable 
in a FOR/NEXT loop must be one single letter. Com- 
puter jocks usually use I, but any letter will do. 


Line 20 contains the action that is to be repeated 
within the loop. There can be many lines of activity 
here, not just one. 


Line 30 is necessary to close the loop. It tells 
the computer where to stop and go back to the 
FOR line. 


‘Try this: get the program back on the screen with 
ENTER, then add 


25 PRINT 


Between the quotes is the graphic symbol on the 
7 key. Remember how to get it? 


After you've pressed SHIFT P for the", press 
SHIFT 9 to enter the graphics mode, with the 
cursor on the screen. Then press SHIFT 7 (7 with- 
out SHIFT is just inverse 7) 32 limes, because the 
screen is 32 characters wide. 


Then press SHIFT 9 to exit the graphics mode and, 

with the [J cursor showing, close the quotes with 
SHIFT P. (Then ENTER all that.) RUN the program 
and you'll see a dandy bunch of underhning. 


FOR, TO, NEXT 


tat 
fs dit 


Se next 


Tee 


rather than 1, 


| Incidentally, another way to determine if you've 

| got your full 32 characters —a full line on the 
screen— between the quotes is to see that the 
close quote is one space past the open quote (but 
on the next line). Put another way, see that the 
material between the quotes would meet if it 
were on the same line. 


The LIST Command 

Bring back the program with ENTER. You see 
the program cursor on line 25 —the last line you 
entered. We want to EDIT line 10. But instead of 
using the cursor arraws. let's look at another 
technique. Type 


LIST 10 


In most BASICs, pressing ENTER does not bring 
back a program listing as il does on the T/S 1500. 
The command LIST is required, and you can add 
a line number for where to begin the listing. When 
you do that on the Timex computer, you get the 
program cursor at the first line on the screen. (This 
is much more useful when you want to edit line 
number 90 in a program that goes to line 220 than 
itis for ourexample.. ) 


Adding STEP to the FOR/NEXT Loop 
Nevertheless, we have the program cursor where 
we want it. Press EDIT and bring line 10 down, 
then use the right cursor arrow (SHIFT 8) to move 
to the end of the line and add STEP 2—using 
SHIFT E, not spelling out STEP) 


10FORI-1TO 10STEP2 


Enter the line back into the program, then RUN 


STEP does just what you'd expect: it “counts by” 
the number following the command STEP. How 

would you get the program to count 2, 4, 6, 8, 10 

5, 7, 9? Try tt. 


65 


You can “count down" with STEP, toc 
fi 2 \ | changing line 10 to read 


10 FOR1- 10 TO 1 STEP - 


Will the co: 


ater count down b 


ones if yousay 


10 FORI-10TO1 


and see. 


or do you have to add STEP - 1?'T 


Nested Loops 
Can you have a loop 
limes, you'll want t 
other actions wh 
can do this more ¢ 
the loops ate pro} 


side a loop? Certain! 
actions which 


10 FOR 1~1TOS 
20FORJ=1TO5 
30 PRINT | 
40 NEXT J 
9 PRINT 
60NEXT! 


Be careful with hne 30: get it just right, and put 


ad 


a space bem ne second pair of 


notice we had t 


ated by the "T-loop" 
‘J-loop."” (The PRINT 
the print pamuon to th 


and the columns by the 
line 50 serves to Move 
beginning of th 


0 221 Set get 524 


FOR, TO, NEXT, STEP, LIST 


The loops are correctly nested, because the entire 
J-loop is contained within the I-loop. You will have 
aproblem if the loops overlap. Sometimes you'll 
get error messages, sometimes you'll just get 
incomprehensible results. Try exchanging lines 
40 and 60, so the program looks like this: 


10FORI=1TOS 
20FORJ=1TO5 
30 PRINT Tj*:"";J;"" 
49 NEXT I 
50 PRINT 
60 NEXT J 


RUN it and try to figure out what you have! 


One other problem you must be careful of when 
using FOR/NEXT loops: you can't “jump” into the 
middle of a loop from the outside by using a GOTO. 
When it hits the NEXT command without having 
passed a FOR, the trouble will start. 


Summary 
1 FORMNEXT loops, using the keywords FOR, 
‘TO and NEXT, and a control variable, give you 
controlled repetitions. 
2. Control variables are named by any single 
letter. 
3. STEP is used in a FOR/NEXT loop to count 
by anything other than ones, and by negative 
numbers. 
Multiple loops must be nested, not overlapped. 
LIST brings a program listing to the screen; with 
a line number after LIST, it starts the listing at 
that number and places the program cursor at 
that line. 


ob 
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Programs That 


Decide: Branching 


9 


INPUT, IF, THEN 


Chapter Preview IF and THEN are used, 
with the mathematical 
relations =, <,>, <=, 
> =, and <>, tomake 
decisions. We also use 
INPUT to give informa- 
tion to the T/S 1600. 


We considered three of the four reasons that the 
computer is such a powerful and valuable tool 


It works fast 

Tecan remember a lot. of information, includ: 
ing its own instructions (programs). 

3. It can repeat operations over and over, tirelessly 
(looping) 


S 


w let us look into the fourth 
The computer can make decisions 


A program can contain a number of instructions, 
some of which are carried out by the computer in 
some med out in 


other 


Such a program 1s said to branch, or 
g program. The command that 
ible 1s IP. 
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10 PRINT "NUMBER”, “LARGEST SO 
20 INPUT A 

30 LET LARGEST ~ A 

40 PRINT A,LARGEST 

S@ INPUT A 

60 IFLARGEST< A THEN LET LARC 
70 GOTO 40 


-A 


‘Type in the program above but before you RUN 
let's talk about it—line by hne-—to review 
some earlier points and raise some new ones 
THEN, incidentally, is SHIFT 3, not spelled out. 


Line 1@ is a simple pnnt statement. the 

comma between the two strings means they will 
be printed at positions @ and 16 on the screen— 
the left edge and the middle 


Line 20 is an INPUT statement. It asks for some 
information from the user, and assigns the input to 
a variable named A. When you RUN the pro- 
gram, the J cursor at the bottom of the screen 
signals you that the T/S 1500 is waiting for your 
input. More about INPUT in a moment 


Line 30 sets a variable, LARGEST (no' hat the 
vanable name LARGEST helps you remember 
what it is) equal to the vanable A. 


Line 40 prints those two variables, directly 
under the labels printed in line 10 (natice the 
comma again). 


Line 50 asks you to input another number and 
assigns it to A. This replaces the previous value 
for A 


Line 60 is the decision statement. IF the number 
that is called LARGEST is LESS THAN (<) the 
new value for A, the program sets it to be equal 
toA the latest inputis the ‘‘largest so far."' If 
LARGEST is already larger than A (or equal to 
it), itis loft alone. 


Line 79 creates a loop by going back to line 40. 
Then only the portion of the program between 


If, INPUT 


Chapter 9: Programs That 
Decide: Branching 


INPUT, BREAK, STOP 


| numbers to see how it works. 


| itwon’t stop by itself. (Thisiis’@ less serious prob- 


| The INPUT Statement 


lines 40 and 70 is repeated, as often as you 
care to keep entering new numbers. 


Okay, now RUN the program and enter some 


The STOP Statement 
Because there is an endless loop in the program, 


Jem in a program that pauses to wait for input. 
than it would be in a program that could keep 
Tunning.) To terminate the program, when the 
cursor is on the screen waiting for put, type 
STOP (SHIFT A) instead of inputting a number. 


Then you can recall the listing with ENTER, or 
restart the program with RUN. 


As we will see in a moment, we can alsotella 
program when Lo STOP itself by putting that 
command in a program line. 


Itis also possible to interrupt this program 

by pressing the BREAK key, but you have to be 
fast—this only works when the program is not 
waiting for input. Try it: you have to press BREAK 
when the [J cursor is not on the screen. 


The command INPUT, followed by a variable 
name, stops the program until you enter a value 
for that variable. The [J cursor appears at the 
bottom of the screen; that is your clue that the 
computer is waiting for input. 


Itis usually preferable to insert a PRINT state- 
ment just before an INPUT statement, describing | 
the information the program needs. For example, 
we might add to our program j 


15 PRINT “ENTER A NUMBER” 


and 


45 PRINT “ENTER A NUMBER" 
71 


‘Try it and see what happens. That's a httle clut- 
tered. We could erase the prompt with CLS each 
time, so that you would notice it when it came 
back—but then we'd erase our column of num- | 
bers and our heading! 


Here's a fancy way to add a prompt. Eliminate 
the new lines 15 and 45, if you added them above. 
Remember, you delete a line by replacing it with a 
blank line with lhe same number, so you'd type 
15 ENTER and 45 ENTER. 


| 
Then try adding a few lines so the program looks 
like this (remember, in lines 15,40 and 45, ATis_ | 
the function under the C key and is not spelled out): | 


10 PRINT "NUMBER", "LARGEST SO FAR” 
15 PRINT AT 20,1," ENTER A NUMBER’ 
20INPUTA 

25 PRINT AT 20,1;" 

30 LET LARGEST = A 

36 LETX=3 

40 PRINT AT X.0; A, LARGEST 

4 PRINT AT 20, 1;‘ENTER A NUMBER" 

SO INPUT A x 
60 IF LARGEST< A THEN LET I.ARGEST - A 
65LETX-X+1 

70 GOTO 40 


Lines 15 and 45 PRINT the prompt AT line 20, 
on the bottom of the screen (and starting at col- 
umn position 1), while lines 25 and 56 effectively 
erase the prompt by “printing” a string of blank 
spaces instead. 


Line 40 has to be changed to specify the loca- 
tion of the printing of the next pair of numbers 
because the PRINT AT command in lines 15 and 
45 moves the print position to line 20. If we did 
not change hne 40, the next pair of numbers 
would be printed on line 21 


LET, PRINT AT 


| Lewrer 4 wunner 


Lanaesy 60 an 


EATER A nuMnen 


We use the variable X for the line in that PRINT 
AT statement in line 40: Line 35 defines X and 
prints the first pair of numbers on line 3, then 
line 65 increases X so that each repetition of 
the loop prints the numbers on the next line 


Incidentally, doesn't line 65 look odd? What 
kind of math is X = X + 1? Well, of course it isn’t 
math at all, but another assignment statement. 
It means “‘let X equal the previous value of X, 


| plus one," 
| This means you have another way of writing a 


loop. It is a little clumsier than a FOR/NEXT loop, 
so we soldom use it. The one advantage it has is 
that you could use a more descriptive variable 
name in place of X—you might say 


35 LET LINE =3 
66 LET LINE = LINE +1 


where, you will remember, variable names 
that count for a FOR/NEXT loop must be only a 
singic letter. 


‘Ty erasing line 65 and see what happens. It is 
because X is not increased, and retums to line 3 
each time we repeat the loop. 


Can you print your prompts in lines 15 and 45 in 
inverse letters? 


The IF Statement 

The IF statement chocks to see whether a par- 
tucular condition is true; if it is, the rest of the 
statement on that line is executed. If it is not, the 
rest of the line is ignored and the program moves 
to the next line. 


Often the form of the statement is like 


4QIF A =5 THEN GOTO 100 


if, THEN GOTO, LET, FOR/NEXT 
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5® GOTO 2 


fe FoR t=1 10.5 
20 PRINT 18108 
30 NEXT T 


meaning that if a variable called A is equal to 5, 
the program goes to line 100 and starts running 
at that line. If A is not equal to 5, the next line 
executed would be the ane after 40 (probably 
0, right?). 

In T/S 1500 BASIC, by the way, we must include 
the THEN in line 40 (some BASICs let you omit 
it). Among the things THEN does is to return the 
[cursor to the screen so you can use a keyword 
like GOTO; otherwise you wouldn't be able to 
give the computer any commands to execute 
IFA=5 


Sometimes—as in the example at the beginning 
of the chapter—we have to INPUT the value on 
which the decision is made. More often, the value 


| results from some calculations within the pro- 


gram. We can even use IF to terminate a loop: 


10LETI=-1 

20 PRINT I+ 100 
SOLETI-I+1 

40 IFI-6 THEN STOP 
50 GOTO 20 


‘How would you write that program using a 
FOR/NEXT loop? 


| 
10FOR1=11T05 


20 PRINT 1-100 
30 NEXTI 


‘The IF statement compares values using these 
mathematical symbols: 


=  isequal to SHIFT L 
<- isless than SHIFT N 
> is greater than SHIFT M 
<= is less than or equal to SHIFT R 
>= is greater than or equal to SHIFT Y 
<> isnot equal to SHIFT T 
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| 40 PRINT AS: 


Do not assemble a “'less than or equal to’' sign by 
typing SHIFT N and SHIFT I.. You must use 
SHIFT R for the combination. The same goes for 
>= and<> 


Strings 
You can also use the symbols to compare strings. 
Usually you will do this with = or <> toseeifan | 
input matches a previously-chosen word. Type in 
this program, in which Fred wants you to try to 
guess his name. 


10INPUT AS 
20 IF A$ - "FRED" THEN GOTO 40 
0 GOTO 10 


RUN the program. Notice the [J cursor at the 
bottom of the screen is in quotes, prompting you 
to enter a string. 


Make a few wrong guesses, then input the right 
answer. 


Now try this: add a new line 

5 LET BS ~ "FRED" 

and change line 20 to read 
20IF AS< - BS THEN GOTO 40 


You can use the cursor arrows, EDIT and DELETE, 
to substitute or you can just type a new line in. 
You are replacing FRED" with BS, and the = 
sign with < = (SHIFT R, not SHIFT N and SHIFT L). 


Then guess these names, JIM, HARRY, JOE, and 
AL. What happened? 


The mathematical symbols operate on astring 
by comparing the first letter of the string. If the 
first letter of AS comes earlier in the alphabet 
than the first letter of B$, then A$ is said to be 
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| Jess than B$. If the first letters of two strings are 
the same, then the second letters are compared, 
and so on. So, with strings: earlier in the alphabet 
is less than, later in the alphabet is greater than. 


In fact, what the computer actually does is 
compare the cade numbers of any char: 
the TIS 1500's character set. If you refertothe — | 
Appendix titled THE CHARACTER SET, you'll | 
find that A> 9. The alphabet follows the numer- 
als in the character set, so any letter is greater 
than any numeral 


‘Test this with Fred's program. Type in a number— 
say, 25—in answer to the input request. 


How would you add prompts to Fred’s program— 
like “Guess my name” and “Wrong. Guess again"? 


Hint: you can also change line 40 to read 
40 PRINT "RIGHT, MY NAME IS “;AS 


but only if you have the = sign in line 20, not the 
< =. Notice the space just before the close 


quote, 
AND, OR, NOT 

We call = ,< >.< =,> = and< > relations. We 
can combine them by using the /ogical relations 
AND, OR and NOT. 

IFA-BANDC =D THEN GOTO 100 


means that if both pairs of variables are equal, 
the program goes to line 100. 


IF A<BORC>D THEN GOTO 100 


sends the program to line 100 if either A< B or 
C> Dis true. 


IF NOT A - B THEN GOTO 100 


6 AND, OR, NOT 
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is the same as 


IF A< > B THEN GOTO 100 


In Sinclair BASIC, unlike some other “‘dialects,"* 
you must include both THEN and GOTO in lines 
like the above, to enable the unique keyword 
system to operate. 


But in addition, using both makes the program 
clearer and easier to understand 


Let's add a few lines to Lhe name-guessing 
program 


10 PRINT “GUESS MY NAME” 

20LETI-@ 

30 INPUT A$ 

40 IF AS - 'FRED" THEN GOTO 110 
SOLETI<141 

60 IF AS<> "FRED" ANDI=3 THEN GOTO 90 
70 PRINT “WRONG. MY NAMEIS NOT ";AS 
80 GOTO 30 

90 PRINT "SORRY, YOU LOSE." 
100 GOTO 120 
110 PRINT “THAT |S RIGHT," 
120 PRINT "MY NAME IS FRED. 


RUN the program and try a few guesses. The 
combination of relations in line 60 stops the 
game if you've had throc guesses. Trace the logic in 
the program and figure out how and why it 
moves from one line to another. 


‘Try to tidy up the screen a bit by adding 


15 PRINT 


77 


Now we have a confession to make. Did you 
discover, when you analyzed the program, that 
line 60 doesn't need both relations? 


Since line 40 transfers the program to line 110 if 
A$="FRED" then, logically, A$ must be not 
equal to “FRED” if we have reached line 60. So 
line 60 really only needs to say 


60 IF 1-3 THEN GOTO 9) 


‘Try it and prove it to yourself. The lesson in this is 
to always plan a program carefully in advance 
and work out the logic of it so that you do things 
in the most direct way. The search for the sim- 
plest solution to a programming problem is what 
makes programming fun! 


1. INPUT causes a program to stop and wait 
for a number or a string to be entered. An fj 
cursor at the bottom of the screen signals that 
the computer is waiting for a number, and 

means a string is expected. 

2. Itisa good idea, even with the cursor sérving as 
a “prompt” for INPUT, to PRINT a tine ex- 
plaining the information the program wants; the 
PRINT statement should be in the program 
line just before the INPUT statement. 

3. STOP (SHIFT A) can be input in response to 
the [cursor prompt, and stops the program. 

4. IF/THEN evaluates a condition; if the condi- 
tion is true, the program does what is called 
for after THEN (usually GOTO another loca- 
tion in the program); if not, the next line in the 
program is executed, 


INPUT, STOP, IF, THEN, GOTO 


Chapter 9: Programs That 
Decide: Branching 


| SSSI AERTS IT EE 
6. IF evaluates mathematical values using the 
Telations 
= equalto 
< less than 
> greater than 
< han or equal to 
= greater than or equal to 
<> not equal to 
6. More than one mathematical relation can be 
combined, using 
AND (both are true} 
OR (either is true) 
NOT (a relation is not true) 


> OR, NOT 


Mathematics with 10 
the T/S 1500 


Chapter Preview You can add, subtract, 
multiply, divide and use 
built-in functions like 
RND and INT. 


ou are used Lo 


and getting the ai 
Nothing hap 
marker app 

This does 
(DELETE) u 


er. Try this on your TS 1500. 
5. Press ENTER. A syntax error 


ATS. 


't look promising. Press SHIFT @ 
il you get rid of it all. 


our computer alculator, but 
the nght questions. Try this: 


| You can use 
ou have to 


| PRINT 2+2 


SHIFT 2 81 
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Okay, that's more like it. You can use any math: 
ematical operation in the same way. The signs are 


+ SHIFTK addition 

- SHIFTJ subtraction 

+ SHIFTB multiplication 
{  SHIFTV division 

** SHIFTH raisingto a power 


The addition and subtraction signs are the ones 
you are used to. Division uses a sign you have 
probably seen, because the computer does not 
have the + sign in its character set. And an as- 
terisk is used to stand for multiplication because } 
the X is being used asa letter | 


Raising a number to a power is a special case. 
The T/S 1500 cannot insert or understand super- 
scnpts, which is what we call our usual notation, 
s0 we use the ** symbol. (Other computers and 
BASICs use other symbols.) 


32 = 3squared = 3tt2 
33 = 3cubed = 373 
34 = 3tothe fourth power = 34 
310 = 3tothetenth > 3**10 


Allof these mathematical operations can take 
place in programs, of course. 


Priorities and Parentheses 

If you have a program line containing a number 
of mathematical operations, the Timex Sinclair 
1600 will perform them in this order 


First, it will work out any powers, starting with 
the left end of the line and working to the right. 


Second, it will do all multiplication and division, 
again working from left to right 


Finally, it will do all addition and subtraction, 
once again from left to right. 


These are called the priorities, and are part of 
the way the computer is designed. Just as the 
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character set includes more than just the letters 
of the alphabet, in fact, the priority rankings go 
well beyond the basic mathematical operations— 
a complete table can be found in Appendix A. 


‘You may want to have operations performed in 
an order different from the computer's way, and 
you can arrange this by using parentheses: any- 
thing in parentheses is done first (left to right) 
and the result is treated as a single number. 


For example 
PRINT 3+4+3=15 


because 3*4 = 12 (multiplication first) and then 
12+3=15. But 


PRINT 3+(4+ 3) = 21 


because 4 + 3 - 7 (parentheses first) and then 
3+7 = 21 


You can go further, putting parentheses inside 
parentheses (correctly nested, just like loops): 
the innermost parentheses will be done first, 
and then the computer will work its way out 
from there. 


Scientific Notation 

Sometimes, when a number is going to be more 
than 14 spaces long, the T/S 1500 will print itin 
scientific notation instead. This is a number with 
one digit to the left of a decimal point, some digits 
to the right of it, and then an E (for exponent), a 
+ (or sometimes a minus) and a number which 
multiplies the rest of the expression by powers 
of 10. 


For example, 
2.94E + 14 


is 2.34 times 10 to the 14th power. 
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PRINT 123456782 + 4 


| tosee that it’s all there (if it weren't it would 


Try typing in any number more than 14 digits 
long (after a PRINT statement), like 


PRINT 23456789234567/89 


and see what happens 


You can also use scientific notation in entering 
numbers, and the computer will convert the num- 
ber to an ordinary expression—until it gets to 
be more than 14 digits long, and then it will go 
into scientific notation itself. Try 


PRINT 2.34E0 
PRINT 2.34F1 
PRINT 2.34E2 


and so on. At what point does the computer 
start returning scientific notation? 

The T/S 1500, with PRINT, also has a habit of 
displaying only eight significant digits. Type 
PRINT 123456789 


and sce what the computer displays. 

Have no fear—the T/S 1500 1s holding the 
accurate number even though it rounds off and 
shows only the eight significant digits, Try 
PRINT 123456782 


to check the rounding-off process, then 


round down again) 


Errors 
All computers have a problem with rounding 
errors —answers which are sometimes slightly 
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incorrect due to the “rounding off” process. This 
1s inherent in the binary-to-decimal conversion 

| operation. Most large computers have editing 

| routines to correct for this built into their math 
handling procedures, but small personal com- 
puters lack such a feature. 


If you were to write 


100 LET A = 300.3 - 236.11-55 
110 PRINT A 


you would get an answer from the computer of 
9.1899999, when the correct answer is 9.19. 


You can correct for this by adding 
105 LET B = INT(A+100+.5) 

and then changing line 110 to read 
110 PRINT B 


Functions 

Many mathematical functions are built into 
Sinclair BASIC. To take the square root of 9, for 
example, you would type 


PRINT SOR 9 


using the function SOR under the H key. Remem- 
ber, you get a function with the jj cursor, which 
you obtain by pressing SHIFT ENTER 


We will not spend any more time on functions at 
this time; you'll find them all defined in Appendix 
A. As we said back in Chapter Four, mathema- 
ticians probably know them anyway and the 
rest of us probably don't need them 
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The Random Number Generator 

‘There is one function we want to discuss a bit 
further, because it is very useful in programming 
educational exercises and games. That is the 
random number generator 


The function RND, located under the T key, gives 
youa number between @ and 1. Try a few of them: 


PRINT RND 


Now, this may not seem terribly useful, but you 
can massage it a bit to make it give you whole 
numbers in any range you want. For example. if 
you want the computer to “pick a number be- 
tween 1 and6,” you type 


PRINT INT (RND+6) + 1 


INT (for integer) is the funchion under R, conven- 
iently close to RND. You have to dip into function 
mode twice w do this. Here’s what is happening 


1. RND+6 is generating a decimal fraction 
between Q and 1, and multiplying it by 6 

2. INT is rounding that number down toa 
whole number. Tf it's 3.09345622, it becomes 
3. If it's 0.97888545, it becomes 0. If it's 
5.8760, it becomes 5. 

3. That gives you a whole number between 0 
and 5, and you wanted one between 1 and 
6, sowe add one ( + 1). This step is necessary 
because the INT function rounds down. 
Not up. 

‘That's a lot of trouble but, sorry, that's the way 


itis. You probably ought to write that formula 
down somewhere, because you'll use it a lot 


“Picking a number between 1 and 6" simulates 
the roll of a die. Do it twice and you have a dice 
roll. 
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The value retumed by a RND function can be 
assigned to a variable— 


LET A = INT (RND*32)+1 


—and used for all kinds of things, including 
deciding where on the screen some symbol is 
to be placed! 


One last thing: RND is actually not a truerandom 
number generator, but only a '‘pseudo-random"’ 
function. It actually gives you, one at a time, num- 
bers from a long table that has been randomly 
generated. The table is so long that you won't 
be able to memonze it, but you can memorize 
the first few numbers, which will always be the 
same the first time you plug in the computer. 


Prove it. A couple of times, unplug it, then plug 
itin and try 
PRINT RND 


a few times. It’s the same sequence! 


To get away from the early part of this list, you 
use the RAND keyword, above the T key. When 
you first plug in the computer, or within a pro- 
gram, before any RND functions, type 


RANDO 


When you use the 0, RAND (which stands for 
sandomize) finds a place to start in the table 
based on how long your computer has been on 
(how many frames have been sent to the TV), 
which is about as random as you'll need. 


LET, INT, RND, RAND 87 


‘Tryit out. You can amaze your friends with it. 


On the other hand, if you use any number other 
than 0, RAND starts using the table at a certain 
point based on that number, so that 


RAND 50 


will always start RND with the same number 


Summary 

1. The T/S 1500 will carry out the mathematical 
operations of + (addition), — (subtraction), 
+ (multiplication), / (division) and ** (raising 
to a power). 
This can be done anytime within a program; 
in the immediate mode, you need to use a 
PRINT command to see the result. 


PRINT 242 


2. Mathematical operations are carried out ina 
particular order of priority; you can circum- 
vent the priority ranking by using parentheses. 
Operations in parentheses are executed first. 

3. The Timex Sinclair 1500 can understand 
scientific notation, and will use it with large 
numbers. 

4. The computer hasa number of built-in math- 
ematical functions, which can be accessed 
with single keys in function mode. 

5. The function RND generates pseudo-random 
numbers. 


RAND, RND 
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repeatedly. 


of the 
where 
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In along program, you will sometimes need to 
repeat the same operation at two or more different 
locations within the program. 


Tt isa lot of extra work 
write the same statement hnes over and over each 
| time such a repeating operation is needed. Instead, | 
you can use the same portion of the program 


If you have a program segment you want to use 
over and over, you can direct Lhe computer to it 
by using GOTO and th 


gment, you direct the computer some- 
with another GOTO. For example 


11 


Recycle your program 
lines with self-contained 
subprograms, using 
GOSUB and RETURN. 


and unnecessary—to 


line number. At the end 
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10 REM THE MAIN PROGRAM 
20 

30 

40 GOTO 1000 

50 

60 

7 


1000 REM THE SUBROUTINE 
1010 

1020 

1030 

1040 GOTO 50 


But suppose you want to call that subroutine 
from several different places in the program 
and you don’t want to GOTO 50 each time when 
the subroutine is done. 


That's what GOSUB and RETURN are for 
GOSUB 1000 sends the computer to line 1000 
just as GOTO 1000 does. RETURN directs the | 
computer to the line alter the GOSUB command. 
For instance: 


10 REM THE MAIN PROGRAM 
2a 

»® 

40 GOSUB 1000 

50 

60 

70 GOSUB 1200 

Er) 

EB) 


1000 REM THE SUBROUTINE 
1010 

1020 

1030 

1040 RETURN: 


| 
REM, GOSUE, RETURN 
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In the program model above, the command 
RETURN, ending the subroutine, directs the com- 
puter to line 50 after the first execution (called 
by line 40) and to line 80 after the second go- 
around (called by line 70). 


GOSUB and RETURN can save work for you, 
and space in the computer's memory. But per- 

| haps more importantly, they help you organize 
your programs so that other people trying to use 
them —and you, coming back to them after a 
lapse of time—can understand how they work 


Structured 

If you hang around professional programmers, 
you'll hear a lot of talk about structured program 
ming (and some opinions that “you can’t do 
structured programming in BASIC"). 


There are many competing definitions of ‘‘struc- 
tured programming," but probably the most 
common element of the definitions involves 
breaking large programs into smaller, more 
manageable modules. 


Subroutines can be those modules, in BASIC. It 
can be very helpful to try to use subroutines when- 
ever possible as you create larger programs: plan 
the overall strategy, and then use subroutines 
(and sub-subroutines within the subroutines) to 
execute specific tasks that contribute to solving 
the overall problem. 


i 
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| 4020 RETURN 


10 REM PROGRAM: MATH 
20 LET A ~ INT (RND+9) +1 
30 LET B - INT (RND*9) + 1 
40 PRINT "DO YOU WANT TO” 
50 PRINT TAB 10; ““ADD—PRESS 1° 
60 PRINT TAB 10; “SUBTRACT—PRESS 2' 
70 PRINT TAB 10; "MULTIPLY —PRESS 3" 
90 PRINT TAB 10; “DIVIDE—PRESS 4° 
90 INPUT D 
100 IF D< 1 OR D> 4 THEN GOTO 40 
110 CLS 
120 GOSUB D+1000 
190 INPUT E 
140 PRINT AT 10,15;E 
150 IF E - C THEN PRINT AT 15,10, CORRECT 
160 IF E< > C THEN PRINT AT 15, 10, 
"SORRY, WRONG NUMBER” 
170 PRINT AT 17,10; "WANT ANOTHER— 
YORN?” 
180 INPUT AS 
190 CLS 
200 IF A$< > "Y' THEN STOP 
210 GOTO 20 
1000 LET C = A+B 
1010 PRINT AT 10,10;A;"+":B;"~?" 
1020 RETURN 
2000 LETC =A-B 
2010 PRINT AT 10,10;A;"— 
2020 RETURN 
3000 LET C= A+B 
9010 PRINT AT 10,10;A;""* 
3020 RETURN 
4000 LET C = AJB 
4010 PRINT AT 10,10;4; 


Inline 100 use the keyword OR (SHIFT W), but 
inline 170 spell out the word OR, 


This example program includes a number of 
concepts we have discussed in previous chap- 
ters. It also illustrates how the use of subroutines 


oR 
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serve to.make a program's structure easy to 
follow. In fact, this program does not require sub- 
Toutines to get the job done Why not? (We'll give 
you the answer after we call attention toafew | 
of the other features of the program.) 


1. Lines 20 and 30 make use of the random 

number generator 

| | 2. Lines 50-80 use TAB to format an indented 
column on the screen. 

3. Lines 90, 130 and 18@ use INPUT. 

4. Line 101s an error trap which repeats the 
question if you input any character other 
than one of the choices the program can 
deal with. 

5. Line 120, instead of using 4 different hnes 
with separate GOSUB addresses, uses mul- 
uplication to select the subroutzne. This 
techmque can also be done with GOTO. 

6. Line 140 uses PRINT AT. 

| 7. Lines 150 and 160 are both necessary, unhke 
the example in Chapter Nine. Why? 

8. Line 200STOPs the program if any other 
key than Y (for yes) is pressed, even though 
the screen asks for “Y.OR N?"' Thisis bo- 
cause, otherwise, inputting anything other 
than Y or N would be an error, causing the 
program to “crash. ' Could you use an error 
trap like the one in line 100 instead? 

9. Fach subroutine does a different mathemat: 
cal operation, but works on whichever random 

s have been generated and provides 

wer against which the user's answer 


10. Rounding errors may give you Lrouble in the 
division subroutine. Can you use the correc: 
tion routine in Chapter Ten to fix this? 


The answer to our question is thal you could actu 
= ally use GOTO D+ 1900 for each "subroutine" and 
Raa 2 GOTO 139 instead of RETURN at the end of 
ji Va each one 


‘TAB, INPUT, STOP, PRINT AT, GOSUB, RETURN, GOTO 93 
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A Useful Subroutine 

The version of BASIC used by the Timex Sinclair 
1500 does not have READ, DATA and RESTORE 
statements. This is not a major problem, as the 
function of DATA statements can be mimicked 
in many flexible ways. Occasionally, however, 
you might wish to translate programs from a 
"dialect" of BASIC using the DATA statement. 


The DATA statement allows a programmer to 
define a list of numbers in a program. The READ 
statement retrieves these numbers, one ata time, 
and assigns them toa variable. The RESTORE 
statement forces the READ statement to start 
over at the beginning of the DATA list. 


Here's a way to use a subroutine to translate a 
program which uses DATA statements: 


First, include the following subroutine in your 
program (you may have to change the line num- 
bers if you are already using these). 


S00LET Di=DI+1 

510 IF D$(DI) = ","" THEN GOTO 500 
520LET DJ =Di 

530LET DJ =DJ+1 

S40 IF DJ> LEN D$ THEN GOTO 560 
550 IF D$(DU)< > “,"" THEN GOTO 530 
560LET D = VAL D$(DITO DJ - 1) 
870LET Di =DJ 

580RETURN 


Then, add this line to the program, somewhere 
near the beginning (before any READ 
statements): 


LETDI=0 


Follow that with a substitute data statement 
using LET DS - “your data’’. For example, if the 
original data statement reads 


DATA 5,10.4, - 3,6.9E - 10 
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GOSUB, RETURN, GOTO 


you would change it to 
LET D§ = *'5,10.4 — 3,6.9E — 10’ 


Replace all RESTORE statements in the 
program with 


LET DI=0 
Next, replace all READ statements with 


GOSUB 500 
LET VARIABLE = D 


for example 
190READ A 
would become 


199GOSUB 500 
191LETA-D 


(We are indebted to Dave Wood of the Sinclair! 
Timex User Group, Boston Computer Society, 
for this routine.) 


1. Subroutines help you use techniques of 
“structured programming" in BASIC to 
make programs easier to use and 
understand. 

2. GOSUB directs the program to a specific line, 
as does GOTO, but stores the location of the 
program line containing the GOSUB. 

3. RETURN, the last line of the subroutine, directs 
the program to the next line after the GOSUB. 

4. GOSUB and RETURN must be used together, 
like FOR and NEXT. 


Graphics and Other 


2 


Wonders 


REM, PLOT, UNPLOT 


| screen Type it in and RUN it. 


Chapter Preview We make pictures and 
with PLOT, 

UNPLOT and the key- 
board graphics symbols, 
and learn how to make 
things SCROLL. CODE 
and CHR$ are aleo 
explained. 


10 REM PROGRAM: INCHWORM 
20 FORX-1TOS 

30 PLOT X.21 

40 NEXT X 

50 FOR X-5TO63 

60 PLOT X,21 

70 UNPLOT X - 5,21 

80 NEXT X 


The program above uses PLOT and UNPLOT to 
simulate the progress of an inchworm across the 


The format of the PLOT statement is 
PLOT x,y 
with x being a number from 0 to 63, from left to 


right on the screen, and y being a number from 0 
to 43, from bottom to top on the screen. j 
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PLOT 0,9 


INPUT AS 
eBPLoT 63,43 


The PLOT command fills in, with a black box, the | 
pixel (picture element) located by the two 
coordinates. The UNPLOT command, as you 
would guess, eases anything PLOTted at the 
indicated location. 


Here's a program that defines the screen for the 
PLOT command, placing a square at each comer 


10 PLOT 0,0 
20 INPUT A$ 
30 PLOT 0,43 
40 INPUT AS 
50 PLOT 63.0 
60 INPUT AS | 
70 PLOT 63,43 


Rounding errors may give you trouble in the 
division subroutine. Can you use the correction 
routine in Chapter Ten to fix this? 


After typing in the program, press RUN and 
ENTER and the first square will be located. The 
program will wait for an INPUT before plotting 
each of the other corners—but notice. it won't do 
anything with the input. We can use INPUT this | 
way as a device to make the computer wait until 
we are ready to proceed. (You can just press ENTER 
in tesponse to the INPUT prompt.) 


) You may recall we divided the screen into 32 char- 
acters while discussing the TAB and PRINT AT 
commands. It has 24 nes, but only 22 are avail- 
able to PRINT on; the bottom two are reserved for 
whiting program lines. 


Multiplying those two numbers (32 and 22) by 

two gives you 64 and 44. . .and these are the | 
dimensions of the PLOT screen (0-63 and @-43). 

So you can PLOT twice as many points as you 

can PRINT, right? 


| 
PLOT, UNPLOT, INPUT 
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Wrong! As those of you who are paying attention 
can tell, you can PLOT four times as many loca- 
uons. Here's a diagram to explain further 


An example: this is the pixel (57,32) 


Pixel y-coordinates > 


TT i 
4 
+h a 
+ r 
CI tere 4 t 
Coo 
pirerersrtiaeepeetees 
EEE. =z) x 
Pixel x-coordinates > 


‘You cannot PRINT or PLOT 
on the bottom two lines, 


Lines > 


You can locate the X and Y axes on the screen 
with this little program: 


10 REM PROGRAM. X/Y AXES 
20FOR X-0TO63 

30 PLOT X,21 

40 NEXT X 
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| 10FORN =0TO63 


30 NEXT N 


50 FOR Y = 9 TO 43 
60 PLOT 32.Y 
‘70 NEXT Y 


And you can plot graphs of functions, such as 
this brief program that shows a part of a parabola 
as a graph of SOR between @ and 4. 


20 PLOT N,20*SOR (N16) 


And remember, anything you can PLOT, you can 
UNPLOT. And by the way, PLOT and UNPLOT, 
like many other commands we've seen, move the 
print position to the PLOT or UNPLOT location. 


Using Keyboard Graphic 

You can use the various keyboard graphic symbols, 
in combinations of PRINT statements, to draw 
figures on the screen. Try 


10 REM PROGRAM: GRAPHICS 
20 PRINT 


30 PRINT" ‘4 
40 PRINT 


60 PRINT 


Hint: [n ne 20, after the first quotation marks, 
press SHIFT 9 to enter graphics mode. Press 
SHIFT 6 five times, then press SHIFT 9 again to 
exit graphics mode and close the quotes. 


PLOT, UNPLOT, SHIFT 
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18 SCROLL 

20 INPUT AS 
30 PRINT AS 
Somcoro 16 


SCROLL, TAB, PRINTAT 


| in three spaces. 


In tine 30, use a SHIFT & for the left-hand graphic 
symbol, then get out of graphics mode and type 
Finally, go back into graphics 
mode and type a SHIFT S$ for the right symbol 


Line 40 repeats 30, and in line 50. you'd use the 
graphic on the 7 key 


You can also use graphic drawings mote than 
once in a program. Add, to the above program, 
the lines 


60 PRINT 
72 GOTO 20 


| and RUN it 


What would it look like without line 60? How 
about if you GOTO 3¢ instead? 


Can you use TAB, PRINT AT and the comma and 
semicolon to move the rectangle around the 
screen? 


Try drawing other, more elaborate figures with 
the graphic symbols. Notice how they can be 
made to fit together (even to Lhe small difference 
between the symbols on the G and H keys) 


SCROLL 

One more interesting thing you can do with the 
screen involves the SCROLL command. SCROLL 
moves the display up one line, causing the top 
line (when there is one) to disappear off the top of 
the screen, and jt moves the print position to the 
botlom of the screen. Try this 


1@ SCROLL 
20 INPUT A$ 
3¢ PRINT A$ 
4@ GOTO 10 


When the prompt appears, type in a letter, group 
of letters, or word and then press ENTER. Keep it 
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reaches the top of the s 
and starts SCROLLing off 


The SCROLL command can be used to keep a 
program from stopping because the screen is full. 


‘This program sots up an endless loop. Can you 
stop it by pressing STOP when it asks for input? | 


You can if you DELETE the left quotation mark 
before the [J cursor. Otherwise it just treats STOP 
as another string to be dealt with. 


Other Wonders: CHR$ and CODE 
We talked earlier about the T'S 1500's “extended | 
| 


alphabet." in which all its letters and numbers 
{and even keyword commands) are ranked in a 
256-character listing. 


Bach character or keyword has a CODE number 
(a number between @ and 255) and each of those 
code numbers has, of course, a character which 
we call a CHR$ or character string (it is a very 
short character string). 


CHRS$ (using the function CHR$ located below 
the U key) applied to a number gives the single 
character string whose code 1s thal number 
Here's a program to find the character when you 
know the code 


10 REM PROGRAM: CHARACTERS 
20 PRINT “EN'TER A NUMBER 
FROM 1 TO 255" 

30 PRINT 

40 INPUT A 

50 PRINT CHR$ A, 

69 GOTO 40 


We used 1 to 256 in line 20. Code @ 1s for the 
blank space, and we could just as well have 
included it 


Each time you input a number between 1 and 
255, you are shown the corresponding character. 


SCROLL, CODE, CHRS 
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PLOT, UNPLOT, SCROLL 


| Here's one way to go the other way: input a 


| 50 PRINT CODE A$ 


| GRAPHICS Y 
| GRAPHICS SHIFT Y 


In many cases, you'll be shown a question mark; 
this is what the computer will put on the screen if 
it. does not have a symbol it can print for that 
number. 


Notice the semicolon al the end of line 50; feel 
free to chango it if you like 


character from the keyboard, and get its code. 
Use the function CODE located below the I key. 


10 REM PROGRAM: CODES 
20 PRINT "PRESS ANY KEY" 
30 PRINT 

40 INPUT A$ 


60 GOTO 40 


In the sample run, we've obtained the code for, 
respectively, 


9 
SHIFT Y 


FUNCTION Y 


1. PLOT places a black square in a pixel (picture 
element) defined by two numbers separated 
by a comma: 0-63 from left to right across the 
screen and 0-43 from bottom to top. 


PLOT 63,43 


2. UNPLOT uses the same coordinates to erase 
any previous PLOT marking. 

3. Keyboard graphic symbols can be combined 
into charts and pictures. 

4. SCROLL moves the display up one line (elim- 
inating the top line, if any) and places the 
PRINT position on the bottom line. 
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5. CHRS, applicd to a number between @ and 


6 CODE, applied toa single character string, 


‘2bb, returns the character whose code is that 
number 


PRINT CHR$ 140 


retums the code number for that character 


PRINT CODE AS 


CHRS$, CODE 


How 
obtained 


Goo 
SPACE 


(a) eS 0 


Ga 
shifted 1 


shifted 2 


c 
shifted 7 


shifted 4 


shifted 5 


shifted T 


ic 
shifted E 


shifted A 


shifted 


shifted S 


Here are the 22 graphic symbols 


Code 


a eo 


How 
obtained 


G 
SPACE 
ic} 
shiftedQ 
ic} 
shifted W 


Gg 
shifted 6 


shifted R 


shifted 8 


shifted Y 


g 
shifted 3 


G 
shifted H 


shiftedG 


shifted F 


Code 


128 


130 


131 


132 


133 


134 


135 


136 


137 


138 
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Matters of Timing 13 


Chapter Preview ‘This chapter shows 
you how to make things 
move with INKEYS, stop 
for a while with PAUSE, 
and how the computer 
works in FAST or SLOW 
mode. 


60 PRINT AT X.Y. 
PRINT AT A.B: 
LET< 
AAS 9@IF C ~ 1 THEN LET 
100 IF C - 2 THEN LET 


OIF C =2THENLETY 
20 1 


PHEN LET Y - Y 

130IF INKEY$= 5 THENLETS -8- 
‘AIF INKEYS = THENLETA~A 
tb IF INKEY$~ 7 ‘THEN LE’ 
IF INKEYS - "8" THEN LET B - B+ 1 
1701F A< @ORB<GORX<WORY<YORA>Z1 


x 4 
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| If you are having trouble winning, try changing 


The command INKEY$ is ike INPUT except that 
it does not waut for you. INKEY$ scans the keyboard 
hich key is being pressed —ifany — and 
lakes action according lo the program. 


‘The above program is a game of tag. Lines 20-70 
place a bk square in the center of the screen 
tare, press the SPACE key w 
-the black square is the inverse 
of the white space) and put. you in contral of a 
grey square (graphic H) in the upper left hand 
er 


le 


Lines 80-120 use 4 random number: generator Lo 
move the black square, three spaces ala lime in 
any direction, 


Lines 130-160 move the grey square, according 
to your direction. You can only move one space 
at a time, but presumably you are moving 
purposefully 


Line 170 stops the program (and you lose) if the 
black square escapes to the edge of the screen 
or if your grey square falls off the edge! 


Line 180 stops the program (and you wit) if you 
“tag” the black square with your grey one; that 
is, if their coordinates are the same. 


When you play this game, remember that INKEY$ 
checks the keyboard to see what key is being 
pressed when that program line comes by. Rather 
than tapping the keys, you ought to hold down the 
key that corresponds to the direction you wish to 
move to close in on the black square. 


Notice, also, that you use the four cursor arrow 
keys to move in the direction of the arrow, but 
you don't have to press SHIFT. 


lines 40 and 5® so you start out closer to the black 
square 


INKEY$ 
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LE TE ATTEND TE ES 
‘ Here's a short program to show that INKEY$ waits 
Bees ktes TuEGS for no one. If you don’t type a character (press any 
3eB6oro 10 key) very quickly, the computer prints a blank 
space and scrolls memily onward and upward 
Use the BREAK key when you want to stop it. 


1@SCROLL 
20 PRINT INKEYS 
GOTO 10 


PAUSE 

The PAUSE command does just what you'd 
expect it to, and you can set it using a numencal 
value. | 


PAUSE 6¢ is about one second. More is a higher 
number and less is lower Add to the above pro- 
gram: 


25 PAUSE 60 


and it will be a lot easier to keep up with the 
scrolling. 


Here is a diabolical program that changes the 
length of PAUSE in response to your success al 
the game! Your task is to “echo"’ the computer's 
output on the screen. When the computer prints 
arandom digit between @ and 9, you have to type 
that digit before the computer goes on to the 
next one. 


The good news is that, if you miss some, the 
computer will slow down for you. The bad news 
is that, if you get some right, the pace will speed up. 
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10 REM PROGRAM: ECHO | 
20 LET T - 60 
30 LET AS - CHR$ INT (RND+ 10 + CODE 0") 
40 PRINT AS 
90 PAUSE T 
60 LET B$ = INKEY$ 
70 IF BS — A$ THEN GOTO 102 
80 LET T=T+1.1 
WW GOTO 30 
100 LET T-T+0.9 
110 GOTO 30 


SLOW and FAST 

The Timex Sinclair 1500 has two speeds, SLOW 
and FAST. Normally it runs in the SLOW mode, 
which is fast enough for most purposes and has 
the advantage of maintaining the screen for the 
use of graphics. 


What happens in the SLOW mode is that the 
computer maintains the screen display and does 
its computing between “screen refreshes'’— 
during the period when the television is produc- 
ing the black line you see between frames. when 
the vertical hold slips ; | 
‘When you have lengthy computation to be done, 
you may want to slip into FAST mode. Roughly 
four times as fast, this mode computes first and 
puts a picture on the screen only when it is not 
otherwise occupied. This results in periodsof | 
grey screen during long calculations, and even | 
brief flickers when entering characters from the 
keyboard. 


You can put the commands SLOW and FAST into 
programs, directing the T/S 1500 to use the most 
appropriate mode for what it has to do. You can 
also press FAST outside of a program and the 
computer will stay in FAST mode until you press 
SLOW. 


SLOW, FAST 
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0/30 


Ity typing in this program: 


10 FOR N - 0 TO 703 
20 PRINT 
NEXTN 


| Press SLOW (SHIFT D) just to make sure you are 

| in that mode, then RUN the program and time it. 

| Then press FAST (SHIFT F) and RUN and time 
the program again. Pretty impressive, eh? 


Summary 

1. INKEY$ reads the keyboard and inputs as a 
character string any key being pressed. If no 
key is being pressed at the time, it “reads' 
the empty or “null string.’ PRINT INKEY$ 


will then act like PRINT alone: if no key is being 


pressed, the computer will print a blank line. 
2. PAUSE causes a program to wait a specified 
length of time (60 - one second) before con- 


tinuing to the next line. If a key is pressed, the 


pause ends. 

3. SLOW, the mode in which the computer nor- 
mally gives priority to maintaining the 
screen display. 

4. FAST, whuch can be obtained by a program 


statement or a separate command, gives pnor- 


ity to computation and runs about four imes 
as fast as SLOW 


FAST, SLOW, INKEYS, PAUSE 
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an array as 


SUN 


20 


27 


MON TUES WED THU FRI SAT 


21 


238 


22 


23 


ooking Like a calendar 


23 


30 


14 


Organize your data 
and save space with 
“arrays,” using DIM, 
subscripts, and string 
slicing. 


2 aR OB 
1 12 12 |, 
a 
5 
17 18 «19 3 
See, Se 
2a |25| 26 + 
An element 
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Array A(6) 
| 
(1) (2) 3) (4) ©) 


| The number in parentheses is called the 


You can assign numeric values to elements of an 
amay, instead of giving each value a separate var- 
iable name. This can be used simply to save space, 
or when there is a relationship between or among 
the values. 


Suppose you have a row of numbers: 

12 5 7 22. 14 

You could assign the values to separate variables 
LETA~12 

LETB-5 

LETC=7 


LET D=22 
LETE=14 


Or, you can consider the whole row to be an array: 


LET A(1)~ 12 
LET A(2) 
LET A(3)-7 
LET A(4) 


LET A(5) = 14 


subsenpt, 


Picture the array this way: 


DIM. . . The Dimension Statement 

Before you can assign values to each element in 
the array, you have to reserve space for the array 
with a dimension statement (DIM). To prepare for 
the array above, you would have to enter 


DIM AiS) 


LET, DIM 


FE SE a Se ST 


There ate a few mules regarding array variables 


1. Ananay variable name must be a single letter 

(ike a control variable in a FOR/NEXT loop) 
2. An array variable name can be the same as 

| the name of a simple variable (there can be 
asimple variable named A at the same time 
as an array named A; you can tell them apart 
because elements of the array variable are 
always referred to with the subscript) 

3. ALET statement erases a previous simple 
variable by the same name. Similarly, when 
you create an array with the DIM statement, 
you delete any previous array of the same name. 
But while you can build a new simple variable 
from an old one (as in LET A= A +1), you would | 
simply lose an old array by DIMensioning a 
new one by the same name. 


Arrays in More Than One Dimension 
You can have arrays of as many dimensions as 
you care to try to keep track of, as long as you 

| dimension them properly at the outset: 


DIM A(5.5) 
123465 
would set up an array you can think of as looking 
like this. 


You can think of the first number as identifying 
the row and the second, the column. Therefore, 
} location # in the diagram is A(3,5) 


aRONe 


What value occupies the location (3,5) in our 
calendar? 


> 
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| You can have an array in three dimensions; think 
of it as looking like this: 


DIM A(5,5,5) 


And you can have arrays in four or more dimen- 
sions, but don't ask us to help you picture them. 


String Arrays 


You can assign strings to arrays, as 
DIM AS{5.5) 


but there are a few rules here, too. 


1. When you DIMension the string array, you 
delete any previous string arrays and any 
previous simple string variables that have the 
same vanable name. 

2. In two dimensions, you can think of the first 
number as being the identifier of each string, 
or “word,” and the second as the number of 
tetters in each word. 

3. Assignment to the string variable elements is 
Procrustean, which means that the strings are 
filled in from character #1 up through a number 
of characters equal to the second subscript, and 
a. If the string is too long, it will be truncated 

from the end. 
b. If the string is too short, the space will be 
filled in with blanks. 


: 
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| PRINT A$(3) returns DIAMO 


| PRINT AS(3,2) returns I 


Array A$(5,5) 
You access the strings by using the first subscript 


only, and individual letters by using the second 
subscript as well. 


(the ND are truncated), and 
PRINT A$(4} retums CLUB 


(including a blank space after the B), Also, 


PRINT AS(4.5) retums the blank space 


You can also use stzing slicing (more about that 
in amoment) to obtain a porton of a string, as 


PRINT A${4,2 TO 4) returns LUB 
PRINT AS{3, TO 3) returns DIA 


String Arrays in Three of More Dimensions 
You can have string variable arrays in as many 
dimensions as you like. However many numbers 
(dimensions) are separated by commas, the last 
number identifies the number of characters in each 
string, and the other numbers serve to specify the 
string by its location. In three dimensions. 
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ONES AND TWOS 
ONES AND TWOS 


A 
ONES 


ONES 
TWOS 
TWOS 


118 


Again, it is not easy to picture stnng arrays in 
more than three dimensions, but just ember 
that the last subscript specifies the number of 
acters in each string in the array, while the 
other subscripts locate the string 


Slicing Strings 
Running the program 


10 LET A$ ~ "ONES AND 'T'W 
20 PRINT AS 

30 PRINT AS{) 

40 PRINT AS(6) 

50 PRINT AS(1 TO 4) 

@ PRINT AS(TO 4) 

0 PRINT AS(1@ TO 13) 


| 80 PRINT A$(10 TO) 


demonstrates string slicing Line 20 prints the 
string. Line 30 shows the empty bra after the 
string variable name means that the entire string 
is its own substring. 


Line 40 selects, asa substring, only one character 
—the sixth (don't forget to count the spaces in 
the string) 
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| matical operations with them, you need to use the 


Tane 59 prints characters 1 1o 4 of the string; line 
60 shows that you can omit the first digit 
first character is implied. Line 70 shows how to 
print the last four characters, and line 80 shows 
that you can omit the last number and “last char- 
cter"’ is implied 


How would you print “AND” out of that sting? 


Now, we can use string shcing to save space in 

a program by assigning a long stmng to a variable 
name and then cutting pieces out of it, rather than | 
assigning a lot of variables. (If you use this tech- 
nique with numbers and want to perform mathe- 


VAL function. See Appendix A.) 


Summary 

1. Anarray is made up of a number of elements, 
all with the same array variable name, and 
distinguished from each other by means of 
subscripts. 

2. The name of a numeric array must be a single 
letter; there can also be a simple variable using 
the same letter as aname. 

3. The name ofa string variable must be a single 
letter followed by $; there cannot be a simple 
string variable with the same name in the 
computer's memory. 

4. Before assigning values to the elements of 
an afray, you must reserve space for it in the 
computer with the DIM statement 

5. Youcan “slice” strings and obtain substrings 
by using the TO statement. 
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| Chapter Preview You can get programs or 

| output on paper with 
LPRINT, LLIST, and 
COPY if you havea 
printer. 


50 LPRINT ''PRI 

CHARACTER S 
FOR N -8TO2! 
70 LPRINT CHR$ N, 
80 NEXT N 


You can obtain copies of your programs, and their | 
results, on paper, by alte printer to your 
Timex Sinclair 1500. Thi: 
because it will be around 
to what you see on your sc 


Run the program al 
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£3:70)><24-4"/3,.0123 


456789ABCDEFGHIJKLMNOPQRSTUVWXYZ 
RNDINKEYSPI22277772222227727222727 
22292772227222222272222272722227 


N COS TAN ASN ACS ATN LN EXP INT 
SQR SGN ABS PEEK USR STRS CHRS 
NOT ** OR AND <=>=<> THEN TO STE 
P LPRINT LLIST STOP SLOW FAST NE 
W SCROLL CONT DIM REM FOR GOTO G 
OSUB INPUT LOAD LIST LET PAUSE N 
EXT POKE PRINT PLOT RUN SAVE RAN 
D IF CLS UNPLOT CLEAR RETURN COP 

Y 


The Timex pnnter is an inexpensive device 
that attaches to the back of your 1500 and is then 
operated by just three simple commands 


LPRINT 

LPRINT (SHIFT $), is the same as PRINT, except 
that the material to be printed is sent to the pninter 
instead of the screen. 


‘The"L" originally stood for “line printer,” although | 
the command is now used for any kand of"hard 
copy" printer. When BASIC was invented, the 
usual display was a kind of electric typewriter 
rather than a TV screen, so PRINT really did mean 
print. If you wanted a lot of output fast, a line 
printer would turn it out more quickly than a 
character-at-a-time typewnter 


| LLIST 

In the same way, LLIST (SHIFT G), lists the pro- 
gram currently in the computer's memory on the 
pmnter instead of the screen. 


LLIST can be used to “'pull a listing” without. put- 
ting a program line in front of the command. If 

you add a program line—as in LLIST 96—the list-| 
ing will be printed starting with that line. In other 
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within a program like the 
one above —no time to ry it out, if 


you haven t already 


(LPRINT, of c in also be used either way. 
Usually, you'll use LPRINT within a program—it 
needs to LPRINT "'SOMETHING'’ —while you'll 
more often use LLIST outside the program, just to 
geta copy ol it to refer to.) 


| COPY 

The third pnnter command is COPY (key 
over Z). This simply makes a copy, on the 
of whatever is on the screen when COPY is pressexd. 
You can use COPY as a program line or as a sep- 
arale command anytime you want to copy the 
screen. 


‘Try this program, which graphs the function SIN 
(resulting in a sine wave.) 


10 REM PROGRAM: SINEWAVE 
20 FOR N =8TO63 

30 PLOT N,22 + 20+SIN (N/32+PI) 
40 NEXT N 

50 COPY 


(In line 20, Plis not spelled out—use the function 
munder the M key.) 


Questions 

Will you get the same effect by eliminating line 50, 
and then pressing COPY and ENTER after the | 
program has stopped running? | 


ae 


Why do you use the range @ to 63 for N in ine 20? 


Will you get the same effect by pressing LLIST 
and ENTER as you get by using ENTER to get the 
program listing on the screen and then pressing 
COPY and ENTER? 


i 
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Stopping the Printer with BREAK 

When the printer is running, you can stop it 

with BREAK, You might want to save paper if, for 
example, you are using COPY to print out the five 
line program listing above. The command will 
run out all 24 lines’ worth of paper, unless you 
press BREAK when you see line 50 appear. 


If you try to execute any of the three printer 
commands without a printer attached, usually the 
program will just proceed to the next hne without 
printing anything. Sometimes, however, the com- 
puter will get hung up and you'll need to press 
BREAK to rescue it. 


Print Format Statements with the Printer | 
All but one of the screen printing format com- | 
mands will work with LPRINT. The comma, 
semicolon, and TAB can be used, but AT does 
| not work. To illustrate, try this: 


10 REM PROGRAM: LETTERS 

20 FOR N - 31 TOOSTEP -1 

30 PRINT AT 31 — N.N:CHR$(CODE "'0"' +N); 
| 40NEXTN 


» | RUN the program. You'll see a diagonal row of 
* letters working its way down the screen, until it 
stops with report code 5: the screen is full. | 
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LPRINT, TAB 


Next, change AT 31-N.N in line 30 to TABN. 
RUN it again and you'll get the same effect. 


Be patient, we'll get to the point. 


Now, change PRINT in line 30 to LPRINT. The 
program will RUN, and the pattern will continue 


| as the screen can. You'll get no report code 5. 


Finally, change TAB N to AT 21 — N,N, RUN the 
program one more time. 


This time the printer shows a single row of char- 
| acters! This is simply because AT does not send 
| a “line feed" to the printer. It will move the print 
| position over a column, but not down a line. 


| forten more lines since the printer can’t be “full” 
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‘The printer will print a line 


4, After an LPRINT statement that does not end 
in a comma or semioolon. 

2. When a comma or TAB statement requires a 
new line to be started. 

3. Atthe end of a program, if there is anything 
“Jeft over" to be printed. 

4. Any time the “buffer” is full. The buffer is the 
area where characters to be printed are stored 
until they are printed. The buffer is exactly 
one line (32 characters) long, so unless one of 
the events above (1, 2 or 3) occurs first, the 
printer will print a line when a full line is in 
the buffer (among other things, it needs to 
empty the buffer before new characters can 
be stored there) 


Remember how the printer, in the first program 
of the chapter, seemed to hesitate before punting 
each line of the character set? It was filling the 
buffer to a full line during those pauses. 


Summary 

1. LPRINT prints on the printer just like PRINT 
prints on the screen. 

2. LLIST sends a program listing to the printer 
just as LIST sends it to the screen. 

3. COPY duplicates on the printer whatever is 
showing on the screen. 

4. BREAK stops the printer when itis running, 
or interrupts printer commands when they 
cause a problem. 

5. TAB, comma and semicolon can be used to 
format LPRINT statements, but AT does not. 


LPRINT, LLIST, COPY, BREAK, TAB 
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General 
Ifyou already know BASIC 
much trouble using 


323) 
$333) 


1500 


Words are not spelled out, but hat 
ewn—this is described in Chapter 2. In the text, 
ed in BOLD TYPE. 


these words are pri 


and multi-statement lines 
sare comprehensive 
mpletely its own. 
ngeneral 


PEEK and POKE 
chine, remember that ali the 
i be diftorent on the T/S 1500 


ona differs 


addresses v 


tn 


(i) iC lacks READ, DATA and RESTORE 
| rning this}, user-defined 
(FN and DEF: but VAL cai tim: 


Appendix A: 
Summary of T/S 1500 BASIC 


NaS SS RISES ETO 
Speed 

The machine works at two speeds, called compute 
and display made and fast mode. 

In compute and display, the TV screen is generated 
and computing is done during the 
blank parts at the top and bottom of the picture. 


Tn fast. made the television picture is turned off during 

computing and is displayed only at the end ot a pro- 

gram, while waiting for INPUT data, or during a pause 

{see PAUSE) 

Fast mode runs about four times as fast and should be 

used for programs with a lot of computing as opposed 

to output, or when typing in long programs. 

Switching between speeds is done with the FAST and 
| SLOW statements (q.v.) 


The keyboard 

TIS 1500 characters comprise not only the single sym- 
bols (letters, digits, etc.), but also the compound 
tokens (keywords, function names, etc.; theseare | 
pfinted here in BOLD TYPE), and all are entered from 
the keyboard rather than being spelled out. ‘To fit this 
in, some keys have up to five distinct, meanings, given 
partly by shifting the keys (.e., pressing the SHIFT 
key at the same lime as the requited one) antd partly 
by having the machine in different modes 


‘The mode is indicated by the cursor, an inverse video 
letter that shows where the next character from the 

| keyboard will be inserted. 

a mode (for keywords) occurs automatically when. 
the machine is expecting a command or program line 
(rather than INPUT data), and from this position on 
the line it knows it should expect a line number or 4 

| keyword. This is at the beginning of the line, or just 
after some digits at the beginning of the line, or just 
after THEN. If unshifted, the next key will be inter- 
proted as either a keyword (these are written above 
the keys) or a digit 

[Bi mode (for letters) normally occurs at all other times. 
If unshitted, the next key will be interpreted as the 
main symbol on that key. 


128 


Appendix A: 
Summary of T/S 1500 BASIC 


In both [J and [J modes, a shifted key will be 
preted as the subsidiary black character in the top 
Tight-hand comar of the key 


Bi mode (for functions) occurs after FUNCTION (shifted 
ENTER) is pressed and lasts for one key depression 
only. That key will be interpreted as a function namo, 
which appears under the keys. 


mode for graphics occurs after GRAPHICS (shifted 
9) is pressed and lasts until it is pressed again. An 
unshifted key will give the inverse video of its JJ mode 
interpretation. A shifted key will as well, provided that 
it is a symbol; but if the shifted key would normally 
givoa token, in graphics mode it will give the graphics 
symbol that appears in the bottom right-hand corner 

| of the key. 


‘The screen 

This has 24 lines, cach 32 characters long, and is 
divided into two parts, The top part is at. most 22 lines. 
and displays either a listing or program output. The 
bottom part, at least two lines, is used for inputting 
commands, program lines and INPUT data, and also 
for displaying reports. 


Keyboard input: this appears in the bottom lines of 
the screen as it is typed, each character (single sym- 
bol or compound token) being inserted just before the 
cursor. The cursor can be moved left with ¢@ (shifted 
5jornght with » (shifted 8), The character before 
the cursor can be removed with DELETE (shifted 0) 
(Note: the whole line can be deleted by typing EDIT 
(shifted 1) followed by ENTER.) 
When ENTER is pressed, the line is executed, entered 
into the program, or used as INPUT data as appropri- 
| ate, unless }t contains a syntax error, in which case 
| the symbol appears just before the error. 
As the program lines are entered, a listing is displayed 
in the top balf of the screen. The last hne to be entered 
is called the current line and is indicated by the 
symbol §, but this can be changed by using the keys 
= (shifted 6) and (shifted 7). If EDIT (shifted 1) 
is pressed, the current line is brought down to the 
bottom part of the screen and.can be edited. } 
When a command is executed or a program run, 
output is displayed in the top half of the screen and 
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remains until a program line is entered, or ENTER is 
pressed with an empty line, or * or is pressed. 
In the bottom part appears a report of the form m/n, 
where m is a code showing what happened (see Re- 
port Codes), and nis the number of the last line exe- 
cuted—or 0 for a command. The report remains 
until a key is pressed (and indicates [JJ mode) 
In certain circumstances, the SPACE key acts asa 
BREAK, stopping the computer with report D. This is 
recognized 
() at the end of a statement while a program is 
running, 
(ii) while the computer is looking fora programon — | 
tape, or 
(iii) while the computer is using the printer (or by 
accident trying to use i when it is not there). 


‘The BASIC 

Numbers are stored to an accuracy of 9 or 10 digits: 
‘The largest number you can get is about 108, and the 
smallest (positive) number is about 410 ~ 7° 

A number is stored in the T’S 1500 in floating-point 
binary with one exponent e(1 < -e <= 255), and four 
mantissa bytes m(1/2< = m<1). This represents tho 
number m+2°~ 178 

Since 1/2< = m<1, the most significant bit of the 
mantissa m is always 1. Therefore in actual fact we 
can replace it with a bil to show the sign: @ for posi 
tive numbers, 1 for negative 


Zero has a special representation in which all § bytes 
are 0. 

Numene variables have names of arbitrary length, 
starting with a leller and continuing with letters and 
digits. Spaces are ignored. 

Control variables of FOR-NEXT loops have names a 
single letter long 

Numeric arrays have names a single letter long. wiiich 
may be the same as the name of a simple variable 
‘They may have arbitrarily many dimensions of arbi- 
trary size. Subscripts startat 1 

Strings are completely flexible in length. The name ot 
a string consists of a single letter followed by S. 
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String arrays can have arbitrarily many dimensions of 
arbitrary size. The name is a single letter followed by 
$and may not be the same as the name of a string. 
All the strings in a given array have the same fixed 
length, which is specified as an extra, final dimension 
in the DIM statement. Subscripts start at 1 
Slicing: Substrings of stungs may be specified by 
using slicers. A slicer can be 
(i) empty or 
(ii) a numerical expression or 
(ii) an optional numerical expression TO optional nu- 
merical expression and is used in expressing a 
substring either by 
(a) string expression (slicer) 
or by 
(b) string array variable (subscript, ..., subscript, slicer) 
which means the same as 
string array variable (subscript, ..., subscript)(slicer) 


In (a), suppose the string expression has the value s$. 
Ifthe slicer is empty, the result is s$ considered as a 
substring of itself. If the slicer is a numerical expres- 
sion with value m, the result. is the mth character of s$ 
{a substring of length 1). 

Ifthe slicer has the form (iii), suppose the first numeri- 
cal expression has the value m (the default value is 1), 
and the second, n (the default value is the length of s$). 
If1<=m<=n<-= the length of s$, the result is the 
substring of s$, starting with the mth character and 
ending with the nth. 

1t@<=n< m, the result is the empty string. Otherwise, 
error 3 results. 

Slicing is performed before functions or operations are 
evaluated, unless brackets dictate otherwise. 


Substrings can be assigned Lo (see LET) 


The argument of a function does not need brackets if 
itis a constant or a (possibly subscripted or sliced) 
variable 
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‘Type of 
operand 


(x) 
number 


number 


binary 
operation, 
right oper 
and always 
anumber 


Numeric 
left 
operand. 


number 


number 


number 


string 


number (in 
radians} 


number 


none 


number 
string 
number 


number 


Absolute magnitude 


Arccosine in radians, Error A if x not in the range - 1 
to+1 


A if BAO 

AANDB = ifB-0 
_ ,ASif B40 
ASANDB = (rep ag 


Aresine in radians. Error A itx not in the range - 1to +1 
Arctangent in radians. 


The character whose code is x, rounded down ta the 
nearest integer. Error B if not in the range @ to 255 


‘The code of the first character in x (or if x is empty 
string.) 


Cosine. 


o 


Reagls the keyboard. The result is the character repre- 
senting (in {J mode) the key pressad if there is oxactly 
one, else the empty string 


Integer part (always rounds down) 
Length 


natural logarithm (lo base @). Error A ifx< ~ 0. 


Oifx#0, 1ifx = 0. NOT has pnority 4. 
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OR 


VAL 


Type of 
operand 


binary 
operation 
both 
operands 
numbers 


number 


none 


none 


number 


number 
(in radians) 


number 


number 


number 
(in radians) 


number 


string 


number 


| AORB- { 


Result 


1it BAO 
AifB-0 
OR has priority 2 


‘The value of the byte in memory whose address is x 
{rounded to the nearest integer). Error B if x not in the 
range @ to 65535. 


n(3.14159265.  ) 


‘Tho next pseudo-random number y in a sequence 
generated by taking the powers of 75 modulo 65537, 
sublracling 1 and dividing by 65536, ¢< ~ y<1 


Signum: the sign (~ 1, @or + 1} ot x 


Sine. 


Square root, Error B it x <0 


The string of characters that would be displayed if x 
were printed. 


‘Tangent 


Calls the machine code subroutine whose starting 
address is x On return, the result is the contents of 
the be register pair. 


Evaluates x (without its bounding quotes) as a numer- 
ical expression. Enior Cif x contains a syntax error, or 
gives a string value. Other errors possible. depending 
on the expression. 


Negation. 


The following are binary operations: 
Addition (on numbers), or concatenation (on strings) 
Subtraction 

uitiplicats 


18 


A 


ix A: 
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AVAAY ts 
* 


vun 
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Result 


Division 
Raising to a power. Error Bif left operand is negative. 
Equals 
Greater than 
Less than. 
Less than or equal to 
3reater than or equal to 
Not equal to 


Both operands must be of the same type. The result is a 
number, 1 if the comparison holds, and 0 if it does not. | 


Functions and operations have the following priorities 
Operation Priority 


| Subscribing and slicing 12 
All functions except NOT and unary minus 11 
a 10 
Unary minus 9 
+! 8 
+,— (binary -} 6 
><<=,> =<> 5 
4 
3 
2 


NOT 
AND 
OR 


Statements 

In this list, 

@ Tepresents a single letter 

v represents a variable 

xyz represents numerical expressions 

m,n _ represents numerical expressions that are 
rounded to the nearest integer 

e represents an expression 

| f represents a string-valued expression 

represents a statement 


Note that arbitrary expressions are allowed everywhere 
(except for the line number at the beginning of a 
statement) 

All statements except INPUT can be used either as, 
commands or in programs (although they may be 
more sensible in one than the other) 
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copy 


DIM@ (n,,.. 


DIM@ $(n,, 


FAST 


FOR@ -=xTOy 


FOR@ =x TO y STEPz 


Deletes all variables, freeing the space they occupied. 


(CLaar Screen) Clears the display tile. See Chapter 26 


concerning the display file 


Suppose a/b were the last report. with a non-zero. 
Then CONT has the effect 

GOTO bifa#9 

GOTO B+ 1ifa = 9 (STOP statement) 


Sends a copy of the display to the printer, if attached, 
otherwise does nothing. Report D if BREAK pressed. 
Deletes any array with the name @ and sets up an 

array of numbers with k dimensions n, nitial- 
izes all the values to 0. Error 4 occurs if there is no room 
tofit the array in. An array is undefined until it is 
dimensioned in a DIM statement 


Deletes any array or string with the name @ $ and sets 
up an array of characte 
Initializes all the values to’. This 
asan array of strings of fixed length n,, wath k- 1 
dimensions ny, ..., Tyr 
Enor 4 occurs if there is n 
An array 1s undefined 
statement 


room to fit the array in. 
it as dimensioned in a DIM 


Starts fast mode, in which the display tile is displayed 
only at the end of the program, while INPUT data is 
being typed in, or during @ pause. 


FOR@ =xTOySTEP1 


Deletes any simple variable and sets up a control vari- 
able with value x, limit y, step z, and looping address 
1 more than the line number of the FOR statement 
(- 1 if itis a command). Checks if the instal value is 
Greater (it step > = 0) o less (if step <0) than the limit, | 
and if so, then skips lo statement NEXT@ at the 
beginning of a line. See NEXT@. 

Eror 4 occurs it there is no room for the control 
variable. 
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INPUTW 


LETv-« 


LIST 


Lista 


LLISTo 
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Result 


Pushes the number of the GOSUB statement onto a 
stack; then as GOTO n. 


Error 4 can occur if there are nol. enough RETURNS. 


there is none, to the first line 


Jumps to line n (or. 
after that) 


If xis true (non-zero), then s is executed. 
‘The [orm ‘IF x THEN line number’ is not allowed. 


Stops (with no special prompt) and waits for the user 
lo type in an expression, the value of this is assigned 
tov. In fast mode, the display file is displayed. INPUT 
cannot be used as a command: error 8 occurs if you try 
If the first character in the INPUT line is STOP, the 
program stope with report D. 


| Assigns the value of e to the variable v. 


LET cannot be omitted 


A simple variable is undefined until it is assigned to in 
a LET or INPUT statement. 

fv is @ subscripted string variable, or a sliced string 
variable (substring), then the assignment is Procrus- 
trean: the string value of ¢ is either truncated or filled 
out with spaces to the right, to make it the same 
length as the variable v. 


LIST 


Lists the program on the TV scree 
and makes n the current line. 


Error 4 or 5 if the listing is too long to fit on the screen; 
CONT will do exactly the same again. 


starting at line n, 


LLISTO 


Like LIST, but using 
television 


Should do nothing if the printer is not attached. 


printer instead of the 


| Stops with Report D if BREAK is pressed 


LPRINT... 


NEXT@ 


PAUSE n 
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ks for a program called f on tape and loads it and 
-s variables. lft = ‘*", then loads the first program 
available 

If BREAK is prossed, then 


(i) ifno program has yet been read in from tape, stops 
with report D and old program: 

(i) it part of a program has been read in, then 
executes NEW. 


Like PRINT, bul. v 

sion. A line of text 

(i) when printing spills over fram or 

(i) after an LPRINT statement that 
comma or semicolon, 


3 the printer instead of the televi- 
sent to the printer 

line to the next, 
joes not end ina 


(iii), when a comma or TAB item requires a new line, or | 
al the end of the program, if there is anything lett 
unprinted 

Inan AT item, only the column number has any 


effect; the line number 
sends a line of text to the printer. There should 
effect if the printer is absent. 


Stops with report D if BREAK is press 


s ignored. An AT item never 
be no 


Restarts the BASIC sys ting program 
and variables and using the memory up to but not 
including the byte whose address is in the system 
variable RAMTOP (bytes 16388 and 16389). 


() Finds the control vanable @. 
(i) Adds its step to its val 
(i) Ifthe step > = @ and the value > the limit: or 
ifthe step < @ and the value < the limit, then 
jumps Lo the laaping line. 
Error 1 if there is no control variable @ 


Stops computing and displays the display file for 
n frames (at. 5@ frames per second) or until a key is: 
prossed. 6<=n<-= 66: else error B. ifn > = 
32767, then the pause is not timed, but lasts until 
a key is pressed. 


Blacks in the pixel (|m|,/n|); moves the PRINT position 
to just after the pixel 
0<- |m|<-63,0<-|n|< -43 


error B. 
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Result 


‘Writes the value n to the byte in store with address m. 
Q<=m< = 65535, — 255<=n< ~ 255, else error B. 


The’ is a sequence of PRINT items, separated by 
commas or semicolons. They are written to the display 
file for display on the television. The position (line and 
column) where the next character is to be printed is 
called the PRINT position. 

A PRINT item can be 

(i) empty, i.e., nothing 

(ii) a numerical expression 


First, a minus sign is printed if the value is negative. 
Now let x be the modulus of the value. 
Ifx<=10-%orx> = 10%, then it is printed using 


| scientific notation. The mantissa part has up toeight 


digits (with no trailing zeros), and the decimal point 

{absent if only one digit) is after the first. The expo- 

nent part is E, followed by + or — . followed by one or 

two digits 

Otherwise x is printed in ordinary decimal notation 

with up to eight significant digits, and no trailing zeros 

after the decimal point. A decimal point right at the 

beginning is always followed by a zero, s0, for instance, 
03 and @.3 are printed as such. 

is printed as a single digit 0 

(ii) a string expression. 

‘The tokens in the string are expanded, possibly with 
a space before or after. 

‘The quote image character prints as‘. Unused char- 

acters and control characters print as ?. 

(iv) AT m,n 

‘The PRINT position is changed to line m (counting 
from the top), column n (counting from the left), 

<= |m|<~- 21,0 <= |n|<~31, else error B. If 

[ro = 22 or 23, error 5. 

(v) TABN 

nis reduced modulo 32, Then, the PRINT position is 
moved to column n, staying on the same line unless 

this would involve backspacing, in which case it 
moves on to the next line 

0<=n<— 255, else error B. 
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Result 


bebween Iwo items leaves the PRINT 

i, so that the second item follows 
the first. A comma, on the othe: 
hand, mow RINT position on at least one place: 
and alter that, as many as are necessary (o leave itin 
column or 16, moving to a new line it necessary, 

At the end of the PRINT statement, if it does not 
in a semicolon of comma, a new line is started. 


Asemicc 


nd 


Error 4 (out of memory) can occur with 3K or less of 
memory. 
Error 5 means that the screen is filled. 


In both cases, the cureis CONT, which will clear the 
screen and allow the program to continue. 


RANDO 


Sets the system variable (called SEED) used to gener- 
ate the next value of RND. If n #0, the SEED is given 
the value n; ifn =, itis given the value of another 
system variable (called FRAMES) that counts the 

frames so far displayed on the television, and so 
should be fairly random 


Error B occurs if n is not in the range 0 to 65635. 


No erect, ' can be any sequence c 
except ENTER. 


Pops a line number from the GOSUB stack and jumps 
to the hne after it 


Eno 7 occurs when there is no line number on the 
stack. There is some mistake in your program; GOSUBS 
are not properly balanced by RETURNS. 


RUN O 
CLEAR, and then GOTO n 


Records the program and variables on tape and calls 
itt. 
SAVE should not be used inside a GOSUB routine. 


Enor F occurs if tis the empty string, which is not 
allowed. 
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| operand 
| SCROLL 
SLOW 
STOP 
UNPLOT mo 
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olls the display tile uj 


p on sing the lop line 
d making an emply line at the be 


om. 


nuinely ampty 


the computer into compute 

ul lay tile is 
and computing is done during t 
and bottom of the picture 


Stops the program with Report 9. CONT will resume 


with the following line. 


Like PLOT, but blanks out a pixel instead o} 
win. 


jacking 
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DONOThYNYHS 


| being 280 r 


is the complete T/S 1501 1aracter set, with 
Jes in decimal and hex. It one imagines the 
then the right 
hand columns give the corresponding assembly lan- 
As you are probably aware, certain 
ting with CBh or 
fht-hand columns. 


Hex Z8@assembler -afterCB -after ED 


Id be.NN 


ex atat’ 


add hi,be 
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Ze@assembler -afterCB -after ED 


Ida(be) med 
dec be me 

£ ince 
$s dec c 
G ldcN 
? nca 
¢ djnz DIS 
) Iide,NN 
> Id (de),a 
< inc de de 
= ined at 
~ decd nl 
- idan ri (tl) 
* tla a 
/ jr DIS ab 
; add hide ire 
Id ade) ud 
dec de me 
e 1c ince mh 
1 1D dece rl 
2 1E IdeN cr (til) 
3 1F ma na 
4 20 jrnz,DIS slab 
5 21. idhi,NN slac 
6 22 id (NN).hl slad 
7 |} 23 inchl slae 
8 24 inch alah 
9 | 25 dech slal 
A 260 Idh.N sla (bl) 
B 27° daa slaa 
c 28 jrz,DIS stab 
D 29° addhihl stac 
E 2A Id hL(NN) stad 
F 2B dec hi sae 
G 2c incl srah 
H 2D dec] sta] 
I 2E Id LN sta (hi) 
J 2F cpl saa 
K 30 jrne,DIS 
L 31. Idsp,NN 
M 32 id (NN). 
N 33° incsp 
° 34 ine (hl) 
P 35 dec (hl) 


Nex S<CHuRD 


not used 
i 


Z8@assembler -after CB -after ED 


id (hl).N 
sof 


ire,DIS 
add hl.sp 
Ida,(NN) 
dec sp 


inb(c 
out (c},b 
sbe hl,be 
ldbe Id (NN),be 
lab neg 
Id. bd retin 
Idb,(h)) ime 
ldbja dia 
Idcb bit tb 
Idec bit 1.¢ out (c),.c 
ded bit 1d ade hi,be 
d bil Le Id'be,(NN) 
bit 1h 
bit 11 tati 
bit 1,¢hl} 


she hi,de 

r Id (NN),de 
Iddh 
ldd.l 
Idd,(il) im1 
Idd,a Idea 
Ideb ine(c} 
Kde.c out (c),.e 
ide adc hi,de 
Idee Id do,(NN) 
deh bit 3,h 
Idel bit 3.1 
Ide,(hl) bit 3,{hl) im2 
ide bit3.a dar 
Id h.b bit4,.b inh(c} 
Id, hc bit 4,c out (¢),h 
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cursor up 
cursor down 
cursor left 4 
cursor right » 
GRAPHICS 
EDIT 

ENTER 
DELETE 
Ea/Bimece 
FUNCTION 


cursor 


Bae. Sees 


ag 


inverse$ 


id (hi),h 


ia (hil 
halt 
ld (hiya 


daa 
add a,b 
add ac 
add a,d 
add a.c 
adda.h 
add a, 
add a,(hl) 
add aa 
adca,b 
adca,c 
adcad 
ade a,e 
adea.h 
adca,l 


bit4.b 
bit 4.1 
bit. 4,(n) 
bitda 
biL5.b 


bit 6,h 
bit 6.1 
bit 6,¢h), 
bit6.a 
bit7.b 
bit 7 
bit 7.d 
bit 7,6 
bit 7b 
bit7.1 
bit 7,(hl} 
bit7.a 
res 0, 
tes 0,c 
res Od 
res 0,0 
res Qh 


Tes @,(hl) 
res 0, 
tes 1,b 
Tes 1,¢ 
res 1d 
tes 1,6 
Tes 1h 
Tes 1,1 


nd 
nl (ch 
out (c},t 
‘adc hi.h) 
d.de,(NN) 


id sp,(NN)} 


inverse: 

inverse ? 
inverse ( 

inverse} 

inverse > 
inverse < 
inverse = 
inverse + 
inverse - 
inverse * 
inverse} 

inverse ; 

inverse , 

inverse. 

inverse 
inverse 1 
inverse 2 
inverse 3 
inverse 4 
inverse 5 
inverse 6 
inverse 7 
inverse 8 
inverse 9 
inverse A 
inverse B 
inverse C 
inverse D 
inverse E 
inverse F 
inverse G 
inverse H 


tes 1,(hl) 
Tes 1, 


subl 


suba 


sbe aa 


andb 


and! 
and (hl) 
anda 
xorb 
xorc 
xord 
xore 
xorh 
xor] 
xor (hl) res 5,(hl) 
xora res 5a 
orb tas 6,b 
ore res 6, 
ord 
ore 
orh 
orl 

or (til) 
ora 
epb 
cpe 


-after CB 


-after ED 


Idi 
cpi 
ini 
outi 


Idd 
opd 


ind 
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Appendix B: 
The Character Set 


ey Se a eT SE 
Character Hex Z8Qassembler -afterCB -after ED 


res 7,4 ndr 
otdr 


inverse U 
inverse V 
inverse W 
inverse X 
inverse Y 
inverse Z 


not used 
CODE 
VAL 
LEN 
SIN 
cos 
TAN 
ASN 
ACS 
ATN 
LN 
EXP 
INT 


callz.NN 
call NN 
ade 


relic 
pop de 


NN 


USR D4 call ne, NN 
push 


ipe.NN 
ina.N 


tons using ix 
THEN DE sbea.N 


STEP BE) retpo 
LPRINT Fi 
LLIST E2 
STOP E3 
SLOW F4 call po.NN 


| Appendix B: 
The Character Set 
SSS SE LT A EET 
| 280 assembler -after ED 
push hl 
2 and N 
tst 32 
233 ip (hy) set 5,0 
‘ jp pe.NN set 5d 
2 ex de,hl setb.c 
a call pe.NN set 5,h 
2 set 5.) 
xorN set 5.(hl) 
% 1st 40 : 
2 Tat p 
| ae 
jp p.NN 
| 243 NEXT 3 di 
244 POKE call p,.NN 
| 245 PRINT push af 
246 PLOT *t oN 
247 RUN | F7 rst 48 
248 SAVE , Tetm 
249 RAND | Idgp.hl 
260 IF iy jpm,.NN 
251 «CLS ei 
252. -UNPLOT > call m.NN 
i 253 CLEAR prafixes instruc- 
tions using iy | 
254 RETURN FE cpN set 7,(hl) 
| 255 COPY FF rst 56 set 7,a 
| | 
| 
r] | 
| 
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’ Appendix C: 
i Using Machine Code 


This appendix ts written for those who undetstand 7.80 
machine code, the sel. of instru that the 280 proc: 
essor clip uses. [f you wish to lear more about 28 


machine cades and programming. many books are 
available. 


e authonty 1s the 290 Assembly Languag 
7 Manual, together with Une 280-CPU, Z80A- 
Technical Manual, published by Zilog; but these 
can hardly be recommended for begmniners. 


Maciune code routines can be executed from within a 
BASIC program by using the function USR. The argu 

ment of USR is the starting address of the routine, and 
ils resull js @ two-byte unsigned intager, the conten’ 
of the be register pair on return. ‘The return address to 
the BASIC is stacked ir 
a 28 RET instruction. 


© usual way, 80 return is by 
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Appendix C: 
Using Machine Code 


Thero are 


umn, he 


piny routine uses a’, [', 1x, 1y and £ registers 
should nol use these if compute and 
ing. (itis not even safe to read the 


1 USR 
display 1s oper 
pair} 


these lines from the prc 
back of the TS 1500, son principle you van do anything 
wala Ti Wh a Z8®. The'T 
hardware might som in the way, thoug 
ally in compute and display Here is a diagram 
of the exposed connections at the back 


PITTCITITIT ITT Trt riT i 


OV 0 AD AL AZ ASAIS AISAISAIZAITAIEAS AR A? 


TOP | 


or | sxor pe: ot-n2'D er |fersx 


RAM NMI MREO BUSAK BOSAO Mt 


¢ machine code in the middle ot memory 
being overwritten by the BASIC sys- 
ein. Some saler places are 


(i) Ina REM stat in a REM statement 
with » hold your ma@hine 
cade, wh a the Avoid halt instr 
tions, since those will be recognized as the end of 
the REM statement 
(a) Inaste 4p a long enough string 
assign a machine code byte to each ¢ 
but 


and then 
aracter 


In both af these Je is safe 
about; this is especially the 
Appendix, the character sel, you will find the 
ters and Z80 instructions written side by side in ord 
| and y el! find this useful when entering cox 
| (ui) / 


tat. the 


pu have 16K memory) in a 
as RAMTOP, in the two 
es with addres: 88 and 16389. NEW, on 
other hand. dees not doa full memory test, 
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Appendix C: 


Using Machine Code 


| You want to change RAMTOP to 32748 =.236 + 256+127 
| (how would you work this out in the computer?), so type: 


butonly checks up as far as just before the address 
in RAMTOP. Thus, if you poke the address of an 
existing byte into RAMTOP, for NEW all the mam- 
ory from that byte on is outside the BASIC system 
andis left alone. For instance, suppose you have 
1K memory and you have just switched on the 
compucer 


PRINT PEEK 16388 + 256 «PEEK 16389 


tells you the address (32768) of the first nonexistent 
byte. 


Now suppose you have a USR routine 20 bytes long. 


POKE 16388,236 
POKE 16289.127 


and then NEW. The twenty bytes of memory from 
address 32748 to 32768 are now yours to do with what 
you like. If you then type NEW again it will not affect 
these twenty bytes. 


‘The top of memory is a good place for USR routines, 


safe (even from NEW) and immobile. Its main disad- 
vantage is that it is not saved by SAVE 
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B Appendix D: 
§ Organization of Storage 


‘The memory is divided into different areas foi storing 
different. kinds of information. The areas are only large 
enough for the information they actually contain, and if 
you insert more at a given point (for instance, by adding 
a program line or variable), space is made by shifting 
up everything above that point. Conversely, if you 
delete information, everything above the deletion is 
shifted down 

‘The operating systom is contamed in a ROM with a 
starting address of 0 and an ending address of 8191 
RAM memory star's at address 16384 and extends ta 
32767 for your TIS 1890. 


153 


154 


GOSUB USR 
) | cameo | coun | secrnenncs [8] ct 


a a a a 
STKEND Machinesteck ERR SP RAMTOP 
pointer sp 


a 
STKBOT 


An additional 16K Ram Pack installed on the system is 
not detected by the system software. Hence, the system 
variable RAMTOP must be manually changed and a 
NEW command executed to incorporate the RAM into 
the system for use by BASIC. The following will 
incorporate the additional RAM into the system: 


POKE 16386, 0 
POKE 16389, 192 
NEW 


‘The user must be aware of one fact when using the 
16K RAM pack on the T/S 1500 system. When BASIC 
program lines are typed (or loaded from external device) 
into the system, the display file, Lo. what is on the 
screen at the time, moves higher into memory. It more 
text is displayed on the screen, the display file gets 
larger and moves higher into memory. The problem 

is ifany part of the display file moves past. 32767 into 
higher memory, system operation is impaired and may 
not function properly. 


The danger of the display file crossi 
boundary only exists while BASIC programs are being 
entered after poking RAMTOP to a value greater than 
32768. This is because the system only compares the 
amount of memory used with RAMTOP to determine 
if the system is out of memory. 


‘To find out how many bytas of RAM are still available 
for BASIC program lines, type this test. 


PRINT 32769 — PEEK 16400 —256-PEEK 16491 


| 


| 


More significant byte 
Less significant byte 


| 1POKE 18009, 33 


You will only find it necessary if you are writing a 
very long program. 


The memory from 32768 to 49151 is available for vari- 
ables and machine code that resides in string variables 
or between RAMTOP and the actual top of memory. 


If you want to check your memory you can try typing 
in this test—it wil] show whatever memory is avail. 
able, e.g., 16K, 32K. 


MEMORY TEST PROGRAM 


2POKE 18001, 11 

J POKE 18002, 0 

4 POKE 18003, 57 

5 POKE 18004, 63 

6 POKE 18005, 77 

7 POKE 1806, 201 

8 PRINT (USR (18000) - 16373))1024: “Kk 


‘The system variables contain various pieces of infor. 
mation that tell the computer what sort of state the 
computer is in. They are listed fully in the next chapter, 
but for the moment note that there are some (called 
D_FILE, VARS, E__LINE and so on) that contain the 
addresses of the boundaries between the various areas 
in the memory. These are not BASIC variables, and 
their names will not be recognized by the computer. 


Tn the program, each line is stored as 


Line number 


Length of 
text + ENTER 


185 


Appendix D: 
Organization of Storage 


eS a REN FE ES TT EE 
Note that, in contrast with all other cases of two-byte 
numbers in the 282, the line number here (and also in 
a FOR-NEXT control variable) is stored with its more 
significant byte first: that 1s to say, in the order that 
you would write them down. 

A numerical constant in the program is followed by 
its binary form. using the character CHR$ 126 followed 
by five bytes for the number itself 


The display file is the memory copy of the television 
picture. It begins with an ENTER character, followed 
by twenty-four lines of text, each finishing with an 
ENTER. The system is so designed that a line of text 
does not need a tull thirty-two characters: final Spaces 
can be omitted, This is done to save space when the 
memory 1s small. 

When the total amount of memory (according to the 
system variable RAMTOP) is less then 34K, a clear 

| screen—as set up at the start or by CLS—consists of 
just 25 ENTERs. When the memory is bigger, a clear 
screen is padded out with 24+32 spaces, and on the 
whole it stays al its full size; SCROLL, however, and 
certain conditions where the lower part of the screen 
expands to more than two lines, can upset this by 
introducing short lines at the bottom 

‘The variables have different formats, depending on 
their different natures. 


Number whose name is one letter only 


Sign bit 


Exponent byte 4Mantisaa bytes 


{ 


Letter Value 


— —— Se Se, 


Letter ‘and character Last character ‘Value 
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Appendix D: 
Organization of Storage 


Array of numbers: 
OH ee | | ead 
‘Leetter-20t Total No. of Ast dim, Last dim Elements 
length of dimensions 
elements & 
dimensions 
+ {tor na 
of dumensions 


‘The order of the elements is: 

first, the elements for which the first subscript is 1 
next, the elements for which the first subscript is 2 
next, the elements for which the first subscript is 3 
and so on for all possible values of the first subscript 


‘he elements with a given tirst subscript are ordered 
in the same way using second subscnpt, and so on 
down to the last. 


Asan example, the elements of the 3x 6 array B in 
Chapter 22 are stored in the order B(1,1), B(1,2), (1,3), 
B(1,4), B(2.5), B(1,6), B(2.1), B@.2),. . ., B(2,6). 53.1), 
(3,2)... ., BI3.6) 


Contro] variable of a FOR-NEXT loop: 


Sbytes 


a a a 
Letter Value Limit Step Tooping tine 


Numbor of 
characters 


1 


57 


Appendix D: 
Organization of Storage 


| Array of characters: 
Ty. 1 -] | Te 
110 2bytes Tbyte 2bytes 2bytes 1 byte each 
| | § 
Letter-20h Total No.of ‘Ist dirn. Last dim. Elements 
nonitetof diss 
sates 
Sue 
apa 
ofan 


‘The part starting E__LINE contains the line being 

} typed (as a command, a program line, or INPUT data) 
| and also some work space 

‘The calculator is the part of the BASIC system that 
deals with arithmetic, and the numbers it is operating 
} are held mostly in the calculator stack. 

‘The spare part contains the space so far unused. 


‘The machine stack is the stack used by the 280 chip 
to hold return addresses and so on. 

The space for USR routines has to be set aside by you, 
using NEW as described in the Appendix on Using 
Machine Code. 


B Appendix E: 


The System Variables 


The bytes in memory from 16384 to 16508 are set aside 
for specific uses by the system. You can peek them to 
find out, various things about the system, and some of 
them can be usefully poked. They are listed here with 
their uses. 

These are called system variables and carry names. 

but do not confuse them with the variables used by the 
You cannot use the names in a BASIC program; 
they are simply mnemonics that are used to make it 
easier to refer to the variables. 

‘The abbreviations in c 
meanings 


umn 1 have the fo 


swing 


X The variable should not be poked, because the 
system might h 

N_ Poking the variable will have no lasting effect. 

$ The variab! saved by SAVE. 


‘The number in column 1 is the number of byt 
le. For lwo bytes, the hirst one is 
cant byte—the re 


es in the 


anal 


se of whal you mi 


x1 
X2 


a 
8 


SX2 


SN1 


16384 


K its value.use the expression 


PEEK 1 + 256*PEEK (n+ 1) 


Contents 


ERR_NR 1 less than the report code. Starts off at 


FLAGS 
ERR_SP 


255 (lor — 1), so PEEK 16384, if it works 
at all, gives 255. POKE 16384,n can be 
‘used to force an error halt: 0<=n<~ 14 
gives one of the usual reports, 15<=n< 
= Hor W< ~n<~ 127 gives anon 
standard report, and 35< = n< = 9Bis 
likely to mess up the display file. 
Various flags to control the BASIC 
system. 

Address of first item on machine stack 
{after GOSUB returns). 


RAMTOP Address of first byte above BASIC sys- 


tem area. You can poke this to make NEW 
Teserve space above that area or to fool 
GLS into setting up a minimal display file. 


MODE ‘Specifies K, L, F or G cursor 

PPC Line number of statement currently 
being executed. Poking this has no la: 
ing effect except in the last line of the 
program 

VERSN @ Identifies 8K ROM in saved programs. 

E_PPC Number of current line (with program 
cursor). 

D_FILE —_ See Appendix D 

DF_CC Address of PRINT position in display 


X_PTR 


file. Can be poked so that PRINT output 
is sent elsewhere. 

See Appendix D. 

Address of variable in assignment 

See Appendix D. 

Address of the next character tobe 
interpreted: the character after the argu- 
ment of PEEK, or the ENTER at the end 
of a PORE statement. 

Address of the character preceding 

the marker. 


STKBOT 
“see Appendix D. 


STKEND 
BREG 


‘Calculator's b register. 


Notes Address ) Name Contents 

SN2 16415 | MEM Address of area used for calculator's 
memory. (Usually MEMBOT, but not 
always) 

s1 16417 not used 

SX1 16418 DF_SZ ‘The number of lines (including one blank | 
line) in the lower part of the screen. 

82 16419 S_TOP ‘The number of the top program line in 
automatic lis 

SN2 16421 LAST_K Shows which keys pressed. 

} SN1 16423 Debounve status of keyboard. 
SNI 16424 MARGIN — Number of blank lines above or below 
| picture—31 
Sx2 16425 NXTLIN Address of next. program line to be 
| exocuted 

82 16427 OLDPPC Line number to which CONT jumps. 

SN1 16429 FLAGX Various flags. 

SN2 16430 STRLEN —_Lengthot string type designation in 
assignment. 

T-ADDR Address of next item in syntax table 

(very unlikely to be useful), 

$2 16494 SEED ‘The seed for RND. This is the variable 
thatis set by RAND. 

s2 16436 FRAMES Counts the frames displayed on the 


television. Bit 15 is 1 Bits @ to 14 are 
decremented for each frame sent to the 
television. This can be used for timing, 
but PAUSE also uses it. PAUSE resets bit 
| 15 to@ and puts in bits @ to 14 the length 
| of the pause. When these have been 
counted down to zero, the pause stops. If 
the pause stops because of a key depres- 
sion, bit 15 is set to one again. 


s1 16438 COORDS x-coordinate of last. point PLOTted. 
$1 16439 y-coordinate of the last point PLOTted. 
| Si 16440 PR_CC Loss significant byte of addross of naxt 

position for LPRINT to print at (in 
PRBUFF). 

sxt 16441 S_POSN Column number for PRINT position. 

| SX1 16442 Line number for PRINT position | 

S1 16443 CDFLAG Various flags. Bit 7 is on (1) during com- 
pute and display 

$33 16444 PRBUFF Printer buffer (331d character) is ENTER. 

SN30 16477 MEMBOT — Calculator's memory area, used to store 


numbers that cannot conveniently be 
put on the calculator stack 
82 16507 not used 


_meeeneHeeHeEeEeee & 
g 
z 
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Appendix F: Keyword 
Reference Table 


How To Obtain 


Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

SHIFT Pnmary Key 

Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

Need K cursor, then press the Primary Key 


Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 


| Need K cursor, then press the Primary Key 
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pun 


Need K cursor, then press the Primary Key 

Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

Need K cursor, then piess the Primary Kay 

Need K cursor, then press the Primary Key 

Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

‘SHIFT Primary Key 

Noed K cursor, then press the Primary Key 

SHIFT Primary Key 

Primary Key 

Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

SHIFT Primary Key 

Need K cursor, then press the Primary Key 


SHIFT Primary Key 
Need K cursor, then press the Primary } 


y 


| Need K cursor, then press the Primary Key 


SHIFT Primary Key 
Need K cursor, then press the Primary Key 


Nood F cursor (SHIFT ENTER Key), then press 
Primary Key 

Need K cursor, then press the Primary Key 
Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

Nood F cursor (SHIFT ENTER Key), then press the 
Primary Key 

Need K cursor, then press the Primary Key 

Nood K cursor, then press the Primary Key 

SHIFT Primary Key 

Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

Need K cursor, then preas the Primary Key 
SHIFT Primary Key 

Need K cursor, then press the Primary Key 


TAN 


THEN 


om VU K>mM Bm DO aOoOD HK mMAVOO OFS Zz Fy 


Need K cursor, then press the Primary Key 
Need F cursor (SHIFTENTER Key), then press the 
Primary Key 

SHIFT Primary Key 

Need K cursor, then press the Primary Key 


Need F cursor (SHIFTENTER Key), then press the 
Primary Key 


Need K cursor, then press the Primary Key 
Noed K cursor, then press the Primary Key 
Need K cursor, then press the Primary Key 
Need K cursor, then press the Primary Key 
Need K cursor, then press the Primary Key 
Need K cursor, then press the Primary Key 


Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 


Need K cursor, then press the Primary Key 
Need K cursor, then press the Primary Key 


Need K cursor, then press the Primary Key 


Need F cursor (SHIFT ENTER Key), then pross the 
Primary Key 


Primary Key 


Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 


SHIFT Primary Key 
Primary Key 


Need F cursor (SHIFT ENTER Key), then pross the 
Primary Key 


SHIFT Primary Key 

SHIFT Primary Key 

Need F cursor (SHIFT ENTER Key), then press the 
Primar y 

Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

Need F cur 


1 (SHIFTENTER Key), then press the 


SHIFT Primary Key 
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« 


RAMBO QUA Ke 


QrKeNS 


SHIFT Primary Key 
Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 


Need F cursor (SHIFT ENTER Key), then press the 
Primary Key 

SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 
SHIFT Primary Key 


Appendix G: 


Index 


|A 


ABS 

accuracy 

ACS 

AND 

array 

array variable name 
arrows 

ASN 

assign 

assignment statement 
AT 

ATN 


B 

BASIC 

branch 

branching program 
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cables 
call 
cassette recorder 
CHRS 
CLEAR 
CLS 
CODE 
code 
machine code 
comma 
command 
comparison 
—of numbers 
—of strings 
compute & display 
CONT 
control 
—variable 
COPY 
cos 
counter 
current line 
cursor 
Gicursor 
cursor 
Bloursor 
cursor 
program cursor ( B) 
cursor arrows 


D 
DELETE 
DIM 
dimension 
display file 
down arrow 


, 42, 124, 130 


126 


14 
114, 135 
114 
154 
49 


Appendix G: 
Index 


E 

E (exponent) 
EAR 

EDIT 
element 
empty string 


| endless loop 


ENTER 
execute 
EXP 
exponent 
expression 


numeric expression 
string expression 


F 


| Blcursor 


FAST 

fast mode 

FOR 

FOR/NEXT joop 

FUNCTION 

function 
—mode 


G 


cursor 
GOsUB 
—stack 
GoTo 
graphics 
—symbol 
—mode 


hex (hexadecimal) 


I 

ct 

immediate mode 
INKEYS 

INPUT 


16 

90, 136 
14 

41, 60, 136 


16, 100 
36, 129 
16 


141 


70, 73,74, 136 
39 

108, 132 

70, 98, 136 
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INT 
integer 
interference, 

TV picture 
inverse characters 
item 

PRINT item 


K 
Eicusor 
keyboard 
keyword 
—mode 


L 


Dicursor 
left arrow 
LEN 


lettermode 
line 
—number 
program line 


machine code 

main program 

mantissa 

MIC 

mode 
compute & display 
fast mode 
function mode ( 
graphics mode ( 
keyword mode (J) 
letter mode ( fH) 

module 

modulo 


65, 136 
122, 136 
132 
22, 137 
63 
122, 137 


name 
—ofa program 
—of a variable 

nesting 

NEW 

NEXT 

NOT 

null string 

numeric 
—arrays 
—expression 
—variable names 


POKE 
position 
PRINT position 
power 
—supply 
PRINT 
—item 
—position 
printer 
priority 
processor. 
Procrustean 
assignment 
program 
—cursor 
—line 
—listing 
prompt 
pseudorandom 


58 

66 

40, 59, 137 
64, 137 
76, 132 
111 


130 
134 
130 


76, 133 


97, 137 
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172 


RAM 
RAM Pack (16K) 
RAMTOP 
RAND 
random 
relation 
—logical 
REM 
report 
RET 
RETURN 
Tight arrow 
RND 
ROM 
rounding 
RUN 


s 
is 
SAVE 
scientific notation 
SCROLL 
searching 
semicolon 
SGN 
shift 
significant digits 
simple variable 
SIN 
slicing, string 
SLOW 
SOR 
stack 
calculator stack 
GOSUB stack 
machine stack 
STEP 


83 
11, 140 
24 


117, 118, 131 
110, 140 
5, 133 


STOP 42,71, 140 
string 2. 
arrays 116, 131 
—expression 134 
slicing 117, 118, 131 
—variable 58 
STRS 1 
structured 
programming g1 
subroutine 9 
subscript 130 
substring 118, 131 
superscripts 82 
symbol 
—graphics symbol 16, 100 
syntax error marker 129 
(Bo) 
system variable 155, 159 
a 
TAB 
TAN 
tape 
—counter 
—tecorder 
—storage 
television 6 
—channel selection a 
THEN 10, 136 
TO 63, 64, 136 
token 128 
transfer switch box | 
true 
U 
UHF/VHF matching 8 
transformer 
UNPLOT 98, 140 
up arrow 49 
USR 133, 149 
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Vv 

VAL 

value 

variable 
control variable 
simple variable 
string variable 
subscripted variable 
system variable 
variable name 


59 


Appendix H: 
Report Codes 


This table gn 2ach repo 


in which it can occur 


Code 


1 NEXT 


ant code, with « 
Jescrypuion and a list of the statements a 


neral 
J functions: 


), but there is an ordinary 
me name. 


An undefined vanabl 
Fi eth 


asimple v 


| used before it has been assigned to in a LET 


For a subscripted v 
able is used bet 
statement. 


jab! 
thas 


For a control variable in a 


is no ordinary simple variable with the sam 


en used 
will happen it 


{ happen i 
din a DIM 


‘OR statement and if there 


name 


LET, INPUT. DIM, 
PRINT. LIST, 
PLOT, UNPLOT, 
FOR.G 


NT, LIST. 
PLOY. UNPL! 


T 


ny arithmetic 


SOR, LN, ASN 
ACS 


IST, PAUSE, 


PLOT, UNPLOT, 
CHRS, PEEK, USR 


Array access 


VAL 


At the end of 
any statement, 
orin LOAD. 
SAVE, LPRINT, 
LLIST, or COPY. 
INPUT 


SAVE 


{range 
pt is out of range (negative, or bigger 
65536), crror B will result 


ugh room in memory. Note that 
ber in the report (after the #} may not be complete on 
he screen, because af the shortage of memory. for 
28 may appear as 412. See Chapier 9 


No more room. N'I will make room 


by caning 


screen. © 
TOON, 


Arithmetic overflow: calculations have led toa number 


than about 104 


great 


No corresponding GOSUR for a RETURN statement. 


You have attempted an INPU'T command (not allowed) 


iment executed. CON'T will not 
2 the STOP statement. 


Tnvalid argument to certain functions 


Tnteger out of range. When an integer is required, the 
floating-point argument is rounded to the nearest in- 
tager. It this is outside a suitable range, error B resulls 


For array access, see also Report 3 


‘The text of the (string) argument of VAL does not form 
a valid numerical expression. 


) Program interrupted by BREAK. 


(i) The INPUT line starts with SroP 


Not used 


‘The program name provided is the empty string. 


a Notes 


Notes 


Join The Club 


; Get the Most out of Your 
: Timex Sinclair 
Join the Timex Computer Club! 


The Timex Computer Club is an excl. 
wners. As amem ber, you 4 wall receiv 


ive group of Timex Sinclair Computer 


s and special offers You will als 
ments with other club meme 


enroll in the Timex Comp’ et Une questions below 
us card promptl Mu - Hy jist us in developing the 


5 the first personal computer you have owned? 
2 use your computer 

C Entertainment 

C Word Pro 
C Leam ta Program 


9 


Timex Product Service Center 
P.O. Box K 


7004 Murray Street 
Little Rock, AR 72203 


WOLD HERE 


out your Timex computer pro: 
ng in Store 


sabout cu: product pleas 


Tunex ¢ 


alesperse 


npur 
pecial 


write to 


TIMEX CONSUMER SERVICE DEPARTMENT 


B 


338-879001 


TIMEX | timex Computer Corporation Waterbury, Connecticut 06720 4 


